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ABSTRACT
USES OF COMPUTER MODELING IN PLANNING
FOR REDUCTION OF REGIONAL INT;QUALITIES IN EDUCATION
February 1984
Anita P. Nazareth, B.Sc., University of Singapore, Dip. Ed.,
Institute of Education, Singapore, M.ED., University of Massachusetts,
Ed.D., University of Massachusetts.
Directed by: Professor David R. Evans
The time has come for planners and policymakers to use
computer simulation models more effectively as a tool in the decision-
making processes of educational planning. The problem for both short-
and long-range planning is how to simulate the possible outcomes of
various alternatives intended to resolve problems by a specific target
date
.
This study focuses on the use of computer modeling for the
reduction of educational disparities existing in the Indonesian
education system.
Available educational data were used as input to models
designed for both mainframe and microcomputers. Various alternative
scenarios were created for consideration by planners. Microcomputer
based models designed specifically for the study included the
"Enrollment Projection Model", "Resource Requirements Model" and
"Teacher Demand/Supply Model". A School Location Planning (SLP)
V
software package available on the mainfratne computet was used
extensively to calculate various equity indices and to create
^It^tnative scenarios for the reallocation of additional resources for
the reduction of educational inequalities between geographical regions
and between urban and rural districts of Indonesia.
Interviews were conducted with educational planners at the
World Bank and the Indonesian Ministry of Education to assess their
responsiveness and reactions to the use of computer modeling as a
planning tool. Their opinions were sought on the advantages and
disadvantages of each model used and alternative scenarios for reducing
inequalities
.
Analysis of interview responses indicated that planners found
computer simulation particularly useful when the problem being addressed
called for "what-if" analysis requiring numerous reiterations to test
the effect of changes in key variables on the education system. Ac the
same time, they felt that computer modeling should not become a substi-
tute for thinking by people who do not comprehend the basic
principles of calculating the equity indices used to interpret degrees
of inequality.
The study concluded that adoption and acceptance of computer
modeling in educational planning is evolving at a remarkable pace in a
setting like the World Bank but that planners in a developing country
like Indonesia are still uncertain as to the cost-effectiveness of
incorporating computer use in their work, although they do recognize the
potential of such a technology.
VI
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CHAPTER I
INTRODUCTION
The time has come for educational planners and policy-makers to
utilize more explicitly the tools that have long been exploited by their
counterparts in the fields of macro and micro economic planning, corporate
and business planning, architecture, transportation and network communica-
tions planning and especially cost and finance planning.
One of the most interesting and frequently used tools is computer
simulation where computer models are designed to represent the situation of
concern, incorporating every possible facet of the overall master picture.
The planner can then manipulate the various parameters in order to simulate
their effects on the system under study.
Purpose of the Study
In both short and long range planning, the problem is the same.
How can planners simulate the possible outcomes of their actions which are
sincerely believed to address the problems at hand with the ultimate goal of
removing them by a specific target date? This is where computer models
which simulate the dynamics of the system to varying degrees can be a most
1
2effective tool. In line with the issue of effectiveness, the question of the
use of microcomputers as opposed to mainframe computers is one that is fast
becoming a topic of immense interest.
The use of computer modeling in educational planning is
not widespread. It is now time to study how such models can be used as a
tool to aid planners in the various aspects of their planning tasks.
Equally important are policy-makers' responsiveness, reactions and acceptance
of computer modeling as a planning tool.
A study of this nature is immensely important at this time since
both the industrialized as well as the developing nations are looking for
ways to improve their education systems. There has never before been so
much of a need to delve into the completeness, accuracy and consistency of
available data and their potential as input to assist policy-makers in
making choices among the alternatives they face.
This study will focus on one major planning problem where computer
modeling is used as an aid to decision-making. The chosen problem is the
task of reducing educational disparities, and the study will address the
f ollowing:
3The issue of inequity in the distribution of educational
opportunities
;
~ the use of both mainframe and microcomputer-based planning
models; and
the reactions of planners to the use of computers in their
planning tasks.
Educational planners and policy-makers have been plagued by the
problem of disparities in the distribution of educational opportunities in
both developed and developing countries (Carron and Ta
,
1980, p. 9). In
order to plan a more efficient and equitable education system, a method is
first needed to study the nature and degree of inequality in the existing
system. An equitable educational system is defined as one where each
member of a given target group can avail him or herself of a comparable
opportunity to be educated to a quality limited only by comparable
constraints
.
After the prevailing areas of inequity are identified, the next
step is to rank them according to their impact on the education system and
to seek ways to remedy them to the desired degree. Inequity may relate to
sex, ethnic origin, religion, economic status, socio-cultural tradition,
geographical isolation, rural/urban location and many other factors.
4The next stage is to identify possible alternatives for reducing
the existing degree of inequity. The alternatives considered are selected
with respect to certain pre-determined constraints and criteria which
include cost, educational outcome, feasibility, time required to reach
target goal and political acceptability.
In this study, a combination of two factors are considered for
the exercise of redistribtuion of schoolplaces : (i) the natural enrollment
growth rate per district, and (ii) redistribution based on pure equity
considerations. These factors are given varying percentage weightings in
three alternative scenarios.
Part of the purpose of the study is to present alternative policy
options and then to use appropriate models to predict the impact and success
of these implementation.
Computer modeling can play a significant role in enabling planners
to study the outcome of the various alternatives before implementation.
While such simulations only present outcomes based on input criteria
stipulated in the models, the results achieved can help planners anticipate
better the outcome of their decisions.
5The study also considers the use of micro versus mainframe
computer-based models. This issue may well affect the gap existing between
developing and industrialized nations in terms of the sophistication
employed in their planning tasks. Investment in a computer unit involves
large sums of money and the cost effectiveness of various systems is
^^itical to developing countries. This study makes an effort in this
direction through interviewing a sample of personnel whose work demands that
they be actively involved in educational planning. Their opinions and
reactions to the use of computers is sought as a basis for comment and
recommendation in this area.
Background to the Statement of the Problem
Drawing on relevant background literature, this chapter considers
the state of the art in topics of concern to this study.
Mathematical planning models which have for a long time been used
by planners are considered in terms of their enhanced potentials as they are
translated into computer language and set up as software packages for both
mainframe computers as well as micro-computers. In particular, models which
have been in one way or another used to address the problems of regional
disparities are selected for consideration in this exploratory study.
6In order to test the methodologies in a developing country where
the education system is at present plagued by the problems of regional
disparities in educational opportunities, the Republic of Indonesia was
selected as the case study. Indonesia was chosen due to the author's
familarity with its national language and education system as well as her
having close contact with personnel involved in its planning at the World
Bank and in the Indonesian Ministry of Education. The author has also had
the opportunity to spend some time in the country.
Educational Planning
Why is educational planning necessary? What is the
mission of educational planning? Whom does educational
planning serve and benefit? How does the educational
planning process operate? What types of tasks are suit-
able for the educational planning process? What rela-
tionships exist between educational, urban, transporta-
tion and economic planning, and other planning?
- Frank W. Banghart & Albert Trull, Jr., 1973 (p.5)
These questions have to be addressed in order to elucidate the
components of educational planning. The Initial need for planning arose
with the evolving complexity of modern society. Problems such as growing
population, manpower needs, the ecology, decreasing natural resources and
widespread application of scientific developments all place demands on
7educational institutions. If the educational organizations are to be able
to meet these demands, then competent planning becomes mandatory.
Planners in various fields, especially educational
planners, are recognizing the need for inclusive planning
that considers the social and physical, as well as econ-
omic, aspects of any given problem. Solving problems in
this three-pronged manner is becoming an important task
in educational planning.
- Frank W. Banghart & Albert Trull, Jr., 1973 (p.5)
Approaches Used in Educational Planning
The essence of planning and learning is its concern for the
educational environment of the human community. Thus, the planner must be
aware of and supportive of the values, the goals, and the social structure
of the community in order to serve it.
Traditionally, educational planning is said to have three basic
approaches used at the national level and Davis (Volume I, 1980, p. 2) and
other advocates have proposed a fourth: (i) estimation of social demand;
(ii) manpower planning; (iii) rate-of-return analysis; and (iv)
cost-effectiveness analysis (Blaug, 1967; Roger and Rucklin, 1971). In
practice, planners combine these different approaches to supplement each
other.
8About 25 themes are reviewed in recent publications which identify
and discuss new issues in educational planning. These include publications
of IIEP - International Institute for Educational Planning - 196A; IIEP -
1971; OECD Organization for Economic Cooperation and Development - 1973;
IDRC - International Development Research Center - 1976; UNESCO - United
National Educational, Scientific and Cultural Organization - 1970. Also
included are works by Faure, 1972; Platt, 1970; Purves, 1975; Carron and Ta
,
1978 and 1980 (see Selected Bibliography for full source references).
Some of these themes are mentioned by Davis (Volume I, 1980. p. 3)
and include the ends and purposes of education; equity; case and self-study;
assessment and response to basic needs of rural and poor areas; popular
participation in planning; higher education; long-range futures; management
and administration; transactional analysis and problems of plan implementa-
tion; cost and finance; evaluation, assessment and accountability; and non-
formal education.
Educational planning, or for that matter any kind of planning, is
intimately involved with politics and policies resulting from the
political
process. This relationship has been characterized by F. Stuart
Chapin (a
teacher and researcher of urban planning), who wrote: "Thus,
in a very
fundamental sense, the planning process must play an
important role in
supplying policy alternatives and pressing for
decisions from the earliest
and broadest level of policy formulation on
down to the more detailed levels
of policy determination." (McLean, 1959, p.A3)
9Factors to be Considered In Educational Planning
No two national educational systems are exactly alike. With this in
mind, some of the main features which cause differences between educational
systems, which should be taken into consideration when planning decisions
are being made and which relate to the problem of regional disparities
include the following:
the political-administrative structure of the country;
the ethnic and/or linguistic distribution of the population;
the socio-economic distribution of population;
the religious distribution of population and the influence and
activities of religious organizations in educational affairs;
- the division of schools between public and private schools;
- the proportion of mixed schools and separate boys' and girls'
schools in the educational services;
- the distribution of schools in the urban and rural sectors of
the country;
10
- the existence of multishift and/or multisession schools, and/or
part-time education;
the policy of compulsory schooling at the primary level;
the policy of promotion between grades, whether automatic or
selective through examinations;
- the type of curriculum administered, whether uniform throughout
the school system or varied and specialized according to the
different streams available;
the availability of day and boarding education and transport of
students; and
the nature of the content of nonforraal education and the
distribution of responsibilities for specific courses between
formal and nonformal education.
Suffice it to say that this list does not by any measure exhaust the myriad
of other more detailed concerns that have a direct bearing on educational
planning.
11
Mathematical Models for Educational Planning
For as long as the art of educational planning has been practiced,
planners have depended heavily on the use of mathematical models to address
and evaluate the education scene. The models used for the study of
education are classified into two main categories (Correa, 1967, p. 21):
(a) macro models - referring to the educational system as a whole, or
to parts of it. The main elements to be considered include numbers
of students, of teachers, of buildings, etc;
(b) micro models - referring to the educational process itself, i.e.
,
to the psychological aspects of learning, to the interaction of
teachers and students, and among students;
Educational planning models can be classified according to whether
they are designed to describe, explain or forecast. Usually, a combination of
these three are used in practice. Models also differ in the form in which
they are expressed. The simplest and clearest models are in graphic form.
For example, a school system or organization can easily be represented in
graphic or chart form in a hierarchical format. There are models that are
expressed in words and sentences. Yet others are represented in symbols,
and the symbols may be incorporated into equations. Models can be used for
allocation, target setting, assessment of education effects, and analysis
related to costing. Besides these, there are dynamic models to describe the
learning process and others which are designed to aid decision-making
processes.
12
Following is an overview of the types of models in general use for
macro-planning. The categories are suggested by Russell Davis (Volume II,
1980, p. A).
Comprehensive planning models : A comprehensive planning model is
used to analyze changes in an entire educational system over time and to
guide educational plans toward the attainment of economic and social goals.
It is basically a set of goals for the educational system and invariably
contains numerous submodels to address each of the goals, but at the same
time attempts to solve them within the same plan framework.
Target-setting models and methods : Planners require models and
methods for projecting planning targets and for forecasting the development
of social and economic systems over time.
These include:
- models for demographic analysis and population projection;
models and methods for projecting school enrollments; and
- models and methods for projecting manpower requirements.
Each of these three targeting models can be used separately or combined
together; for example, joining the manpower requirement model to an
educational forecasting model to give a compound model.
13
Models for administration and organizational analysis ; This
category of models include:
Models to depict education system structure and organiza-
tional hierarchies. These are the simplest form of graphic
models depicting perhaps the levels and kinds of schooling in a
system or the organizational chart of the Ministry itself
with the minister's box at the top of the chart.
- Decision models and decision analysis methods which are not
purely planning tools.
- Scheduling models and methods. These include the traditional
PERT (Program Evaluation and Review Technique) network modified
to cater to various situations.
Costing models and cost-effectiveness models : Cost-benefit and
cost-effectiveness analysis is used when project costs and benefits can be
identified and assigned monetary values. It is based on the simple but
reasonable idea that projects should be funded only when benefits exceed
costs, or, at the very minimum, when benefits at least equal costs.
Models for studying educational effects : These are used primarily
in educational research as opposed to planning. They provide valuable
information in the general field of education and development.
14
Following are two categories of models which are used less often
in educational planning but are nevertheless valuable if base data for input
into these models are available.
Mathematical models of the learning process : These are essen-
ti^lly 3ttempts to design a mathematical model of the learning process and
are interesting as research efforts. The instructional models of Restle
(1964) and Carroll (1963) for example, provide quantitative indices of the
outcomes of learning tasks, and these indices can be used in other planning
models.
Decision process and managerial models : Decision-analysis and
modeling of the decision process are relevant to planning, but the topics
belong more in the field of systems management. Besides, it is difficult to
deal with the subject without becoming abstract and lengthy.
This paper will explain more in detail the attributes of one
particular type of model which the author feels is the most fundamental of
all the models and the crux of data analysis for all types of educational
planning. This is the Student Flow Model, making use of basic population
projection figures.
15
The Student Flow Model - A Flexible Aid to Planning in Education
Adoption of a "systems approach" to educational planning has
become more and more common in recent years (Correa, 1967; Chirikes &
Wheeler, 1968; McNamara, 1971, 1973, all reviewed recent literature in this
field). The purpose of employing such an approach is twofold - to obtain an
understanding of the way the system functions and to predict (forecast) what
will happen to it in the foreseeable future. In the case of education, much
of the emphasis has been on the second of these.
As an initial input to the models described in the previous
section of this paper, the number of students in the system is the single
most important statistic. It has a direct relationship to resource
requirements and hence to budgetary allotments. There are certain
situations which call for decisions to be made on a disaggregated basis, for
example the number of teachers required in a particular subject area, say
English or science; the amount to be spent on facilities for universities as
opposed to technical schools; or the educational policies most effective for
particular socio-economic groups. Manpower planners are interested in the
number of persons with particular skills entering the labor force at various
times. Information which facilitates decision-making of this type cannot
be
obtained conveniently by using the aggregated approaches. Ricker
(1974)
attempted to show the limitations of the aggregated approach and
suggested
an alternative way of analyzing the educational system: that of
student flow
models. He also discussed the problems of obtaining the proper
kinds of
data to implement such models.
16
Educational Systems Analyses
Much of the work done on educational systems has been mainly the
forecasting of the number of students in the system at some future point in
time. This method is adequate when the system operates in a stable
environment. Conventional approaches to planning (in particular to the
forecasting of enrollment) fail to yield satisfactory results during periods
of rapid social or educational change. Developing countries often also
experience rapid political changes which can lead to fundamental shifts in
policy direction over a relatively short period of time.
Computer Modeling
One of the primary questions to be explored in this study is the
use of computer modeling as an aid in the decision~making processes of
educational planning.
Unfortunately, most of the literature on computer modeling is not
particularly helpful for the purpose of the study. The literature concen-
trates mainly on technical aspects rather than application and testing
aspects. Those reports which explore application areas include:
corporate
management or business environments (Hammond, 1974; Casasco, 1970;
Updegrove, 1982), architecture (Sanoff, 1979; May, 1979; Summers, 1979),
costing and finance (Bloomfield and Updegrove, 1981; ABT Associates,
1969;
Morris and Ammentrop, 1977), school planning (Hawthorne and Sage,
1975;
17
Rademacher, 1973; Midwest Research Institute, 1970) and other aspects
of educational planning (Hunt and Burr, ]974; Salmon 1969; Cole, 1980).
"Computer modeling", "computer simulation", "computer simul-
ation modeling" and variations of these all have the same basic meaning,
namely, a model programed on a computer and, as the Encyclopedia
(1981, p. 222) defines 'simulation", "... designed to repro-
duce under test conditions various phenomena likely to occur under real
conditions. Simulation allows a problem to be studied in a less
expensive manner than if it were done in the real world. It can be
used to replace components of a system, or the entire system, too massive
or cumbersome to test under ordinary conditions. "Validation is the
most perplexing aspect of the simulation process
... [as it] is itself
a substitute for real experimentation and usually is conducted in the
absence of a complete set of 'real' data..." (Ralston, 1983, p. 1328).
This is particularly so in educational planning. It is sometimes
difficult to obtain reliable data especially when the source is a
remote and inaccessible region of the country where the
communication vd.th the city is almost non-existent.
The planning problem to be solved by simulation is usually
identified as part of some dynamic system whose state constantly
changes with time. At the start of the process, the problem solver.
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in this case the planner, must determine the "extent and detail of the
model required and correspondingly the scope of input and output data
required... The extent' of a system is the broadness of system function
encompassed by the simulation model. The number of functions modeled
is the 'detail' or level of structure incorporated in the model."
(Ralston, 1983, p.l328)
Planning models are made up of equations relating one variable
to another. The level of detail incorporated in the model is contingent
upon the extent to which all the variables affecting the system are
taken into consideration. The main limitations of the level of detail
represented include cost of model design, scope of the system concerned
and the size of the computer used. "The broader the scope of the svster
considered, the less detail is likely to be included." (Ralston, 1983,
p. 1328) Once the requirement of the model is known, a program, can be
designed on a mainframe or a microcomputer if the memory storage is not
too massive. Both types of computers are considered for use by planners
in this study.
The United States Department of Agriculture (USDA) in its
publication "Acquiring and Using Microcomputers in Agricultural
Development: A Manager's Guide", (Ingle, 1983, p. 17) indicated that:
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In marked contrast to the large mainframe computers that have
only had limited impact on management and managers in developing
countries, the microcomputers have several attractive attributes
They:
are easier to comprehend and decisively more
friendly to use;
- have greater reliability and are constructed in
a modular fashion that facilitates repair
and maintenance;
have substantial versatility and power in their
applications including the ability to network
with other microcomputers and larger computer
systems
;
- are fairly transportable (with little or no
addtional cost or trouble) domestically and
internationally; and
are extremely inexpensive (ranging from $1000
to $5000) for a complete system, including
hardware and software.
There is every reason to believe that microcomputer use will soon
increase in popularity over mini and mainframe computers. Their accessi-
bility and ease of use make it possible to carry out various routine manage-
ment support tasks with relative ease and reduced time. "Middle and top-
level manager's time can be freed by using the microcomputer for data
manipulation, analysis, visual display preparation, document revision, file
searching and merging, inventory control, personnel appraisals, and financial
management. This saved time can thus be used productively to consider new
opportunities and options to improve decision making." (Ingle, 1983, p. 20).
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In the recent years, the use of computer models in planning on a
small scale, like corporate planning or school planning, as well as on a
large scale, like manpower or educational planning, has expanded rapidly.
This expansion has stemmed from the "... growth of systematic and
quantitative planning ... and from planners' recognition that models make
exploring the implications of strategic and environmental assumptions easy
and fast." (Hammond, 1974, p.llO)
Computerized models can be designed to deal with complex interac-
tions involving massive quantities of data which would be tedious or
impossible to handle manually. Various scenarios can be created to simulate
alternative situations and their outcomes can be studied without having to
experiment with a real system or real people which can be costly and
t ime-consuming.
In spite of these advantages, the design of models has sometimes
been costly especially when required to carry out many intricate operations.
Cost may be less critical if the model is used frequently. Computer modeling
as a tool in planning has on occasion been only partially successful or else
an outright failure (Hammond, 1974), though this has generally arisen from the
improper use and implementation of the model rather than from technical
shortcomings in its design.
One way to lessen the possibility of failure is to have the computer
systems analyst and the planner (whether education, manpower, corporate or
financial planner) come together to determine the underlying purpose and
ultimate use of the model that is being designed.
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Regional Disparities In Educational Opportunities
Educators are much concerned with the problem of inequality in the
distribution of educational opportunities. Literature surveyed on this
topic has revealed a concern with analyzing in a sociological context, the
various kinds of inequalities that exist between individuals "... with
regard to their access to education, their success within the system and the
recognition of their educational attainments by the world of work." (Orivel,
1981, p. 113.) Inequalities exist in innumerable areas including those based
on sex, social background and position, the environment in which one lives
and grows up, family background, family income, ethnic origin, language and
age.
The majority of the literature surveyed does not indicate any
optimal degree of equality to be attained, only that inequalities in
specific areas should be remedied if certain objectives are to be achieved.
In the final report on the IIEP seminar on educational inequalities, Zsuzsa
Ferge (1981, p. 14) indicated some reflections on quantifying equality that
emerged during discussions at the seminar:
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... First, it was emphasized that 'perfect' equalityIS not a realistic aim, and that it would be more import-
ant to try to define the acceptable level of inequalities
It seemed to some that too much inequality was as probl^
*
matic as too little. Hence, in any given historical situa-tion an optimum' level of inequality could and should bedetermined.
Second, it was observed that 'equality' should not
be considered as the supreme or unique social value -
other goals and values may be of similar importance,
such as economic growth or social integration. Also,
the priorities of these goals and values depend on the
concrete historical situation and cannot be defined in a
universally valid way.
Third, it was repeatedly stressed that the concept of
both equality and inequality were highly value-loaded,
hence the debate about them could not but be normative.
What is considered as an acceptable degree of Inequality
and what is considered as just or equitable is therefore
in a way arbitrary. Others, however, recognized the
socially determined character of this arbitrariness. The
implication of this view is that it is not 'society' as a
homogenous whole which determines the tolerable or even
desirable amount of inequalities: the various social
groups have varied interests and a different relation to
existing inequalities.
- Zsuzsa Ferge, 1981 (p. lA).
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When considering educational planning for very large countries
which have diverse cultural, sociological and economic regions, educational
plans which seem realistic and suitable for one region may not necessarily
be realistic or desirable for another. Educational planners have to be
constantly aware of this which may lead to an inequitable distribution of
resources and hence of educational opportunities among various regions.
Experience indicates that planners rarely address the issue. The
main objective in education planning is always to 'even-up' educational
resources, very often at the expense of other types of resource allocation
that may be more immediate in terms of needs for some of the regions
concerned.
The issue lies in how to distribute educational resources to
various regions in such a fashion that disparities among regions are
minimal, but that regions capable of benefiting most are not deprived of
further development while other regions try and catch up.
Why Address the Problem of Inequality?
The importance of equality is related to the purpose and ultimate
aim of education. One of these aims includes "... the very special role
played by education in developing or maintaining national unity. (Carron
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and Ta, 1980, p. 9.) Authorities and policy makers view schools as "... the
Institution which enables them to Integrate the younger generations Into a
national culture, and this Is why they are anxious that schools should be
available in every region." (Carron and Ta, 1980, p. 9.)
A second reason is of a technical nature. For planning purposes,
the objective of educational equality is the organization and distribution
of the supply of education so that It Is accessible to anyone who wants It
SO that they may benefit from it under the same conditions.
It is arguably a more serious problem to be ill-equipped in terms
of education than in terms of roads or medical facilities. A lack of
medical or communication facilities can be remedied by providing sufficient
resources for them. On the other hand, educational disparities have serious
social implications.
... Aside from the fact that the unit of time in
education is by definition a generation, it must be emphasized that a
population's participation in an educational system is not brought about by
a mechanical response to certain stimuli." (Martin, 1980, p. 24.) In fact,
such participation, whether it be voluntary and active or not is based on
some inherent socio-economic "rationality" difficult to pinpoint or even
define as it is linked or rather interlocked with the "... historical
orientation and pattern of reproduction of the various social groups."
(Martin, 1980, p. 24.)
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^uses of Regional Inequalities in Education
This section presents an overall picture of the more common
aspects of educational disparities drawing on the literature which surveys
experience in various countries, both industrialized and developing.
Colonialization
Disparities cannot be understood without first connecting them to
the dynamics of past historical economic and educational developments. In
countries which had undergone colonialization at one time or another there
has inevitably been evidence of unequal access to educational opportunities
for the various sectors of the native population. The educational system
Introduced by the colonizing power invariably catered to the local elite and
hence schools were built in regions where these selected clientele lived.
This has in fact been the case in Madagascar, Cameroon, Tanzania and Kenya
(Carron and Ta, 1980). "Formal schooling reached only a minute fraction of
the total population .... and education facilities and expenditures
disproportionately favored minority groups, urban areas and areas of mission
settlements and colonial interest." (Court and Kinyanjul, 1980, p.333).
Upon independence, the situation generally persisted and only in recent
decades have governments made an effort to address this problem.
Multi-education Systems
At times, the school network is not identical for the various
regions of the country. When the education system is not administered by
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the national government and each region or cluster of regions are governed
by provincial authority then there is usually variance in the school system.
Thailand Is an example of a country where the urban and rural school networks
are run by the national and provincial authorities respectively (Sudaprasert
and Tunslrl, 1980, p. 243). As a result of this, curriculum and examination
systems are not the same and mobility between these systems is quite diffi-
cult, to say the least. Also, the clientele of these different school net-
works are very selective. Most of the children who attend the schools run
by the Ministry of Education come from elite families and are admitted
through very selective examinations. The private schools serve both average
and well-to-do families as some of them demand high tuition fees. Municipal
schools serve the rest of the children. Provincial schools serve children
in the rural areas outside the municipality. Studies (Sudaprasert and
Tunsiri, 1980, p. 252) have shown that there are noticeable differences, in
favor of the urban schools, in the quality of education offered, measured in
terms of qualification of teachers, student/teacher ratio, repeater rates
and student achievement. These factors invariably have an adverse effect on
school mobility. A similar situation arises out of the Harambee (self-help)
schools in Kenya (Court and Kinyanjui, 1980, p. 357) which operate in the
rural areas and provide innumerable restrictions to transfer of students to
government schools. Students pay high fees and receive inferior quality
education and even though they may score high marks in the national examina-
tions they face a higher probability of unemployment (Court and Kinyanjui,
1980, p. 357).
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Access 3nd AvsilflbiXity of Resources
In countries where there has been uneven economic development, the
pattern of access to resources and services varies greatly. In the case of
Kenya and Tanzania, for example, "... particular regions dominated repre-
sentation and opportunities. Perhaps nowhere were these disparities more
evident than in the distribution of educational facilities." (Court and
Kinyanjui, 1980, p. 333). Many a time, the community has to bear the
recurrent costs involved in operating a school once it has been built by the
authorities (or even by the community itself). A poor community cannot
possibly be expected to maintain its school and refurbish it with suitable
^^ciilities and qualified teachers using student fees and community taxes as
well as a better endowed community. Hence, these disparities will be
perpetuated unless outside intervention exists at least from time to time.
The distribution of resources and qualified teachers is usually
biased towards urban and rich rural areas for both industrialized as well as
developing countries (Carron and Ta, 1980). In Tanzania 94% of the teachers
in the urban areas are qualified against 75% in rural areas (Court and
Kinyanjui, 1980, p. 346).
Curriculum and Examinations
When the curriculum is designed by the national authority and
administered uniformly throughout the country, it will very seldom be
equally suited to all students. Children in cities have a different percep-
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tion from rural children. It is inevitable that parts of the curriculum are
biased and irrelevant to the different groups. The effect on nationally
conducted examinations for certification discriminates against one or more
groups. In the case of Kenya and Tanzania, examination for entrance to
secondary level tended to be ” elitist in its content and orientation
and to disproportionately favor those from the better endowed schools and to
disadvantage those from rural or poor urban schools.' (Court and Kinyanjui,
1980, p. 334). This national system of examinations is still practiced in a
large number of countries including Madagascar, Tanzania, Cameroon, Kenya,
Indonesia and Malaysia.
Further discrimination arises when parents judge the quality of
schools by how its students perform in national exams and get access to
government or the better secondary schools. This has a direct relationship
to the choice of primary schools causing a vicious circle where children
from better socio-economic backgrounds willing to pay high fees attend
schools proven to have a high percentage of successful graduates. These
schools are usually found in the cities and are accessible to urban
children.
Where examination systems are conducted autonomously within the
different school networks, mobility between these systems are low as each
system assesses its students through its own examination mechanisms.
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Major components of regional disparity have so far been identified
along with the factors which cause them. In addition to these, the
following are supporting causes of inequality in access to educational
opportunities
:
- The socioeconomic background of the student's family;
- The ethnic origin of the student;
- The sex of the student;
- The distance of the student's home to the nearest school;
- The aspirations of the parents;
- The opportunity cost involved for the student in attending
school;
- The quantity and quality of teachers;
- The physical condition of the school building and the
environment in which it exists;
- The quantity and quality of school facilities, e.g.
,
chalk-
board, textbooks, chairs, desks, playground, library,
radio and writing material to name a few;
- Allocation of financial resources from the central
distributor;
CHAPTER II
BACKGROUND ON THE REPUBLIC OF INDONESIA /I
Indonesia is a nation comprising some 13,000 islands. The 6,000
inhabited islands account for 90% of the approximately 2 million sq km land
area of the Republic. It stretches 5,000 km from east to west and 1,800 km
from north to south.
The Government is composed of a national government which exer-
cises sovereignty over domestic and foreign affairs and autonomous regional
governments which administer their own affairs under existing legislation.
The geographical territory is divided into first-level regions
( daerah tingkat I ) and second-level regions ( daerah tingkat TI ) in accord-
ance with the implementation of the principle of decentralization, and into
provinces ( propinsi ) and a national capital area ( ibukota negara ) for
implementation of the principle of deconcentration. Each province is
divided into districts ( kabupaten ) and municipalities (kotamadya ) , which in
turn are further divided into subdistricts (kecamatan ) and villages ( desa )
.
The first-level regions have the same names and boundaries as the
provinces, and the second-level regions have the same names and boundaries
as districts and municipalities. Provinces and the national capital area
/I Most of the information obtained for this subsection is from the English
translation of the book by Setijadi, Pendidikan Pi Indonesia, 1900-1974 ,
Department Pendidikan dan Kebudayan, Jakarta: BP3K, 1976, d. 3 to 25.
The translation was done by the World Rank, Washington, D.C.
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are administered by governors ( gubernur ). districts by district heads
( bupati ), municipalities by mayors ( walikota ). subdistricts by subdistrict
heads ( camat ) , and villages by village chiefs ( lurah ).
Population
The population of Indonesia is made up of various native ethnic
groups and in 1980 was 147 million. The growth rate for the period 1970 to
1980 was 2.3Z.
The population pyramid for 1980, shown in Figure 1, is obtained from
the 1980 census data. We see that 41% of the population is in the 0 to 14
year age group. This age group, the largest segment of the population, is
s^ticipated to increase in size since the rate of population growth now stands
at 2.5%. Also, the proportion of females is slightly higher than that of the
males. This situation poses a serious challenge to education planners, as the
limited provisions for increases in educational facilities and resources fall
far below the rate of population growth and the issue of access to educational
opportunities of both sexes is certainly a factor to be considered.
Population Density
The population is unevenly distributed with almost 64% of the people
residing on the island of Java and the remaining 36% on all the other islands.
Jakarta, the most densely populated area, has a population density of 8,095
persons per sq km. Irian Jaya on the other end of the scale, has an average
of 2 persons per sq km.
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The Economy
Indonesia is an agrarian state with rice as the leading primary
crop. Most export commodities are produced on plantations. Besides
agriculture, a large proportion of the people obtain their livelihood from
f ishing.
Oil is found in many regions of the archipelago bringing in sub-
stantial and increasing revenue as more sites are discovered. Tin is mined
in relative abundance.
The Educational Evolution from the Colonial Times to the Mid-Seventies
The history of Indonesia covers 3 basic periods as follows:
- The Dutch East Indies period - from the beginning of the
twentieth century to 1940.
The Japanese Occupation - from 1940 to 1945; and
The Post-Independence Period - from 1945 onwards.
A brief outline of each of these eras will be presented with special
focus on the format of the education sector.
34
The Dutch East Indies Period
Prior to the turn of the century, the education provided by the
Dutch East Indies government was geared toward provision of Western-oriented
schooling for the children of the native aristocrats. When the common
people realized that progress and social status could only be achieved
through education, determined efforts were pursued to establish
Western-oriented private schools accessible to a wider clientele.
In the early part of the twentieth century however, the Dutch
felt that the natives should be introduced to Western knowledge and culture
and be allowed to progress as rapidly as possible. This concept known as
"Ethical Policy" resulted in a large number of Western-oriented schools
being built for the natives.
Educational objectives
Although educational objectives were never clearly spelled out, it
was obvious that the primary objective was to supply the Dutch capitalists
with the menial labor that they needed in the administrative, technical and
agricultural sectors.
The educational system
At the primary level two basic systems were in operation:
- Dutch medium schools for European and foreign oriental children
and the children of prominent natives with a 7-year course of
instruction; and
35
Vernacular medium schools for children of native Indonesians
with a 5-year or 3-year basic course.
At the secondary level, the Additional Extended Primary Education
or MULO schools provided instructions above the primary level in Dutch for
native Indonesians and foreign orientals. Upon graduation, students could
attend a 3—year course at the General Secondary Schools.
Vocational education was also provided through the establishment
of Trade, Technical, Commercial, Agricultural, Domestic Science and Teacher
Training Schools. Courses ran from one to six years depending on the skills
taught and the level of competency achieved.
In terms of higher education, it was not until the second decade
of the twentieth century that serious thought was given to this level of
education. At the time there was the establishment of a medical, a law and
an engineering school.
The Japanese Occupation
The establishment of a "Greater East Asia Coprosperity Sphere" in
1940 with Japan as the center for precision industry was welcomed by the
local military as it gave promise of heroic service to the nation.
With primary preoccupation on winning the war, not much attention
was paid to developing education. However, the Japanese occupation had
36
significant Impact on Indonesia. The Dutch were expelled along with their
language. Japanese became the second language and the Indonesian language was
developed and modernized for use In practically every sphere by the local
authorities under the Japanese.
Educational objective
The primary objective was to supply Japan with laborers and
soldiers in support of its war efforts. This resulted in a requirement for
students to take military and physical training, the result of which was
inevitable indoctrination and the adoption of Japanese characteristics.
The education system
During the period of the Japanese Occupation the former practice
of organizing schools along ethnic and class lines was abolished, resulting
in integration. The primary schools were called People's Schools ( Sekolah
Rakyat) and they offered a 6-year course of instruction in the Indonesian
language.
At the secondary level, schooling was divided into Junior High
School ( Sekolah Menengah Pertama ) and Senior High School ( Sekolah Menengah
Tinggi ) , each offering a 3-year course. In addition, vocational education
was offered in Trade Schools ( Sekolah Tehnlk Menengah ).
At the higher education level, the Medical High School ( Sekolah
Tinggi Kedokteran ) in Jakarta and Technical High School ( Sekolah Tehnik
Tinggi ) in Bandung, established in the colonial era, continued to operate.
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The Post Independence Period
Since independence was proclaimed in 19A5, the "Pancasila" has been
the national philosophy as well as the foundation on which the education
system was built. The "Pancasila” consists of five basic concepts which are
translated as follows:
- Belief in one almighty God;
- Just and civilized huraanitarianism;
- Indonesian unity;
“ Democracy guided by wisdom born of the consultative and repre~
sentative process; and
Social justice for all of the Indonesian people.
Educational objective
In the early fifties and sixties, the objective of education was
to develop moral and capable individuals; citizens who supported democratic
principles and who had an obligation and sense of responsibility toward the
welfare of their society and country.
This objective passed through a number of political phases in the
history of the Indonesian people with relatively minor changes till the
present day when the educational objective as expressed by the authors of the
book "Education in Indonesia" is translated as follows:
38
National development in the field of education is based
on the national philosophy, the Pancasila, and is directed
toward the creation of individuals who are inspired by the
Pancasila and who suport national development, of Indonesians
who are mentally and physically healthy, who possess knowledge
and skills, who act in a creative and responsible manner, who
can promote democratic attitudes, who are considerate, who can
develop intelectually
,
who are of good character, and who love
their nation and their fellow man as expressed in the 19A5
constitution.
- Setijadi, 1976 (p. 33)
The Present Education System
The education system of Indonesia is extremely complex and multi-
faceted, and it would be hazardous to generalize about its characteristics or
to suggest ways in which its functioning might be improved. Schools operate
under the directive of regulations originating from both the national and
regional levels, but frequently interpret and accomodate these various regu-
lations with relative flexibility to suit their own situations. The existence
of private schools causes further variations from conformity as most of them
are autonomous and are hence exempted from the rules which govern the public
schools. The school system is divided into three levels of education (see
Figure 2). At the primary level (SD), the course of instruction lasts six
years, for children from 7 to 12 years of age. Both the Junior Secondary
(SLTP) and the Senior Secondary (SLTA) levels of schooling offer 3-year
courses for youth from 13 to 15, and 16 to 18 years of age. The SLTP level is
made up of SMP (General Junior Secondary School), SKKP (Home Economics Junior
Secondary School) and ST (Technical Junior Secondary School). The SLTA level
is made up of SMA (General Senior Secondary School), SMEA (Economics Senior
Approximate
age
in
years
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Secondary School), SKKA (Home Economics Senior Secondary School), STO (Tech-
nical Senior Secondary School), SPG (Teacher Training School), SGO (Sport
Teacher Training School) and Agricultural Secondary Schools.
The third level (higher education), consists of two categories of
schools: academies, and universities/institutes. The academies offer 3-year
courses of instruction and award bachelor's degrees while the universities and
institutes offer 5-year courses leading to master's degrees. Students range
from 19 to 24 years of age.
Table 11, Annex V gives the reader an idea of the number of schools
at each level of education from academic year 1978/79 to 1981/82. In that
period of time, the number of primary schools increased by 19% whereas, the
number of junior and senior secondary schools increased by 27% and 56%
respectively. There is obviously an increasing need for more school at the
secondary level as a greater percentage of primary school graduates continue
their education. This trend is expected to continue in the next decade or
so. The Government is making a concerted effort to increase expenditure at
the secondary school level by building more schools to cater to the increas-
ing enrollments.
Types of schools
As mentioned above, the national education system of Indonesia is
divided into the public and the private sector. The public sector consists of
41
state schools which are established, funded, supervised and run by the govern-
ment. They constitute a far larger proportion than the private schools at the
primary level but the reverse is true at the secondary level, where some of
the state schools have established affiliated schools as branches and exten-
sions of the parent school but in separate locations.
Of the private schools, there are two main categories. Those that
are called "Assisted” or "Subsidized" schools receive some form of support
from the national government. These may be in the form of provisions of
teaching staff or equipment. Others called "Private Schools" are totally
s 6lf~suf f icient . These schools operate under the auspices of private founda-
tions or religious missions and have no connection with the government except
for some supervision.
At the higher education level, the universities have either state
or private status. When private universities meet certain criteria they are
given the status of "registered" university. This status can be upgraded to
"recognized" university by ministerial directive. When a set of necessary
conditions have been met, the private university is then given a status of
"standardized" university where examinations are internally administered and
supervised and diplomas issued are equivalent to those from state
universities
.
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Organizational Structure of the Department of Education and Culture
Since the time independence was proclaimed in 1945, the Republic
of Indonesia s Ministry of Education and Culture has been organized as shown
in the Organizational Chart with its accompanying translations (Figure 3). /I
The organizational structure of government departments, including
the structure of the Department of Education and Culture, was regulated
recently in Presidential Directives No. 44 and No. 45 of 1974.
In accordance with the provisions of these directives:
- The Minister of Education and Culture is the executive
component
;
The Secretariat General is the assistant executive component;
The Directorates General are the implementing components;
The Inspectorate General is the supervisory component; and
- Other officers at the national level act as implementing
components for certain tasks which, because of their nature,
cannot be adequately handled by the assistant executive
component, implementing components, or supervisory component;
/I Most of the information obtained for this subsection is from the
English translation of the book by Setijadi, Pendidikan Pi Indonesia ,
1900-1974, Department Pendidikan dan Kebudayan, Jakarta: BP 3K, 1976,
p. 81 to 90. The translation was done by the Language Services
Department, World Bank, Washington, D.C.
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D0 pa r tmen t a. 1 missions in the provinces are
components; and
regional implementing
Elementary units (schools, action units, task units) are field
implementing components. '
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FIGURE 3
:
ORGANIZATIONAL STRUCTURE OF THE
DEPARTMENT OF EDUCATION AND CULTURE /a
Pursuant to:
Presidential Directive No. 44 of 1974
Presidential Directive No. 45 of 1974
Minister of Education and Culture
Directive No. 079/0/1975
SUSUNAN ORGANISASI
DEPARTEMEN P Dan K
Saitui dtnqan:
Ktppr«t No;44th.1974
/a Modified with English translation fron Figure 67,p.83, Setijadi,1975
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[Key to Figure on pa^e 44 )
1. National level
2. Minister of Education and Culture
3. Inspectorate General
4. Educationcd and Cultural
Research and Development Board
5. Centers
6. Secretariat General
7. Di recto rate General of Primary and
Seconds ry Educa t ion
0 . Directorate General of higher
cduca tion
9. Directorate General of Nonf 0 rmal
education and Athlet ids
lu. Di rectorate General of Cultural
Af fairs
11. Regional levels
12. Zone Offices
Department of Education and
Culture Provincial level
15. Vocational Schools
16. Teacher Training Schools
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. Of f ices
Department of Education and
Cultur e
District and Municipal i,evel
18. Offices
Department of Education and
Culture
Subdistrict level
19. Inspectors
20. Kindergartens
Primary Schools
Schools for the Handicapped
21. Athletics
22. Cocmunicy education
2 j. Cultural affairs
24. Coordinator of private
unive rs i ties
25. University rectors
13.
Supervisors
1<4. General Secondary Schools
2b. State universities
27. Private universities
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The Department of Education and Culture has begun to use the
Management Information System (MIS) strategies resulting in decisions made at
the top by leaders who are always kept well informed. In accordance with this
system, decisions made at lower levels must conform with higher level policies
and data and information gathered at the lower levels are always fed back to
the higher levels as input to possible policy improvements.
This has laid the foundations for an enhanced degree of acceptance
of the use of computers as an aid to the planning process. In fact, at the
time of the author's visit to Indonesia, the Education Ministry planning
personnel were very much involved in the microcomputer models for enrollment
and resource requirement projections (Annex II) which were used constantly
during discussions aimed toward the achievement of improvements in the
education system. Planners were much enthused by the effectiveness of the
models to simulate alternative scenarios for consideration, though the
positive attitude towards the use of this modern technology was by no means
unanimous. A long process was needed to convince key personnel in the
planning bureau to abandon their old methods of manual computation and to
rely on the much quicker results obtained through simplified computer
modeling.
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In the process of transition from the manual methods, the author
noticed certain significant attitudes exhibited by personnel in the field.
These Included the reluctance of high ranking officials to learn how to use
the models themselves. There were also some initial negative responses to
the suggestion that the author train local assistant level staff. Much
reliance was placed on the presence of the author in generating the alter-
native scenarioswith inputs provided orally by local planners. However, after
some persuasive efforts, a local assistant was trained to use some of the
models
.
Some Aspects to Consider for the Future
Information presented in this section was obtained through the
author's numerous conversations with personnel in the World Bank who deal with
educational projects in Indonesia as well as Indonesian visiting fellows to
the United States and with planners in the field during her visit to the
Republic.
For the past two decades or so, the Indonesian Government has been
increasing its expenditure on both primary and secondary education. As a
result of efforts in improving the primary school system, universal access
to grade one has virtually been achieved by 1983. Although dropout and
repetition rates remain a problem at the primary levels, they have decreased
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significantly over the years. Propelled by the enormous efforts made to
achieve universal primary education, there will inevitably be a matching
demand for secondary school places within the next decade.
The Government will now have to further increase its expenditures
in secondary education. The questions they have to address include: Where
should their limited resources be allocated?; which problems need to to be
addressed first - quantitative expansion, qualitative improvements, or
equity in distribution of educational opportunities?; how will the expansion
in the private school system affect plans to expand the public school
system?; Should general, technical or vocational secondary education be
given priority for the future manpower needs of the nation?
These and numerous other questions need to be taken into considera-
tion during the education planning processes for the next two Five-Year
Development Plans (1984-1988, 1989-1993). The outcomes from this study are
specifically geared to aid Indonesian planners in answering some aspects of
the above questions.
CHAPTER III
METHODOLOGICAL FRAMEWORK OF THE STUDY
The study was designed to test and evaluate the use of computer
modeling as an aid to decision-making in addressing a particular problem
prevailing in the education system. The responsiveness, reactions and
acceptance of planners involved were elucidated through a series of planned
interviews. The problem selected was that of regional disparities in the
distribution of educational opportunities. Educational opportunities were
defined to include availability and accessibility of school places and
educational resources.
The Framework
In order to address the primary question of this study, the
following step-by-step framework of the methodology used and evaluated is
presented
:
Methodological Steps
Step 1 ; A study of the various possible contributing factors that
cause and influence the persistence of regional disparities in the distribu-
tion of educational opportunities was made through a survey of literature
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on comparative research studies on the topic carried
This served as the foundation upon which later steps
selected problem.
Out in other countries,
were taken to address the
Sjt£2_2; Interviews and exploratory discussions were held with
informed people. Their perceptions and suggestions were needed to give a
realistic perspective tcthe problem. Personnel at the World Bank who dealt
closely with education projects in Indonesia as well as policy-makers and
planners of the Indonesian Ministry of Education were interviewed.
Personnel selected from the World Bank were economists, educators
and planners by profession. The nine people ranged in seniority from country
economists and senior educators to young professionals. Six of them had spent
from fifteen to twenty years in the field of long-range educational planning
for developing countries. The other three were young professionals who had
particularly interesting views on the use of computers in their work. They
were selected because the author knew them in connection with her work in the
Bank and in particular, because they had worked on projects for Indonesia and
other Asian countries. At some stage of their career they had dealt with
decision making which used policy alternatives for achieving a reduced degree
of inequity in educational opportunities in a developing country. Besides the
nine respondents who were formally interviewed against a predesigned interview
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schedule dozens of other personnel with whom she Interacted In the course of
her consultancy assignments with the Bank expressed Informed opinions which
are also Incorporated in this study.
The personnel selected from the Indonesian Ministry of Education
were those with whom the author had dealings in connection with the computer
models she had developed for the World Bank education sector appraisal
mission. The six interviewees worked closely with the World Bank advisers
on the education sector planning for the Republic's forthcoming Fourth
Five-Year Development Plan. All of them were from the Planning Bureau of
the Ministry of Education and two were senior statisticians from the Depart-
ment of Statistics. Two members of this group were interviewed as visiting
fellows at the World Bank.
The sample selected from both the World Bank and the Indonesian
Ministry of Education may not have been truly representative of their
respective entities. In some cases, the opinions expressed by the respondents
may have been biased by their position in their organization. Nevertheless,
pains were taken to elicit their personal opinions on the use of computers as
a planning tool and in particular, their opinions on the models developed for
the microcomputer and the software package on school location planning
available on the mainframe computer at the World Bank (See Interview Schedule,
Annex I)
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Ste^: Data were collected from the records of the Indonesian
Ministry of Education, PB3K Department Informatlk dan Statlstlk for the past
eight to ten years. Every possible source of data was explored and cross
checked with different sources for verification as far as possible. It was
assumed that data obtained from such official sources were reliable to a
degree acceptable for use in this study. The following data were collected:
(a) Population data from 1970 and 1980 census;
(b) Enrollment data for school cycles relvant to this study i.e.,
secondary level education:
by province
- by urban/rural districts
by type of school i.e., public/private schools
- by sub-level i.e., junior secondary (SMP), senior
secondary (SMA)
- by sex
for 1980/81 academic year as base year of study;
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(c) Enrollment data from 1974 to 1981/82 for total school-going
population (private and public combined by grades from the first
year of primary school (SD-1) to the last year of senior
seconidary school (SMA-3).
SteEji: A comprehensive profile of the prevailing degree of
Inequalities in the education system was prepared for planners to assess.
For this, data available for 1980/81 were processed using the School Location
Planning (SLP) computet program (Ramlscal and Galloway, 1979) available at
the World Bank. Inequalities In the distribution of school places and In
some cases, resource requirements were consiciered with respect to sex,
urban/rural locations, public/private, and acaderaic/vocational /technical
types of schools at the junior and senior secondary levels. This study used
the following measures to describe the degree of inequalities:
(a) Gini coefficient
(b) Representation Index
(c) Pyramid Ratio and Index
(d) Part icipation Rates
(See Annex VI "Description of Equity Indices").
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In particular, computer simulation modeling with the use of the
School Location Planning (SLP) Computer program attempted to answer the
following questions (Criel, 1982, p. l):/l
(a) What Is the overall degree of Inequality in the distribution of
secondary enrollments across the provinces and sex lines in
Indonesia?
(b) What specific provinces fall below or above the national average
I their enrollment and by how much?
(c) What differences in distribution of secondary enrollments exist
between public schools and private schools, junior secondary
schools and senior secondary schools, general secondary schools
and vocational secondary schools?
_/l_ Geert Criel, The Distribution of Secondary School Enrollments in
Indonesia
. Consultant's Report, World Bank, Washington, D.C. 1982.
Criel used data obtained from BP3K, Department Informatik dan
input to the School Location Planning computer program to
study the questions considered in this 4th Step of the methodology
presented here. As such, this study relies primarily on the report of
Criel for the outputs generated by the SLP program with respect to the
indices of inequality. Both Criel and the author worked together
during the World Bank Education sector appraisal mission to Indonesia
in November 1982.
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(d) Do the inequalities in the distribution of educational resources
(e.g., teachers, classrooms, textbooks, etc.) match the pattern
of inequalities in the distribution of secondary school places as
elucidated in (a) above?
^te£_5: On the basis of data available for all primary, junior
secondary and senior secondary schools at the national level, enrollment pro-
jections were made. This was done with the aid of an "Enrollment Projection
Model" designed by the author for use on the microcomputer (See Annex I for
description and set-up of the model). The microcomputer was used because
it was the intention of the author to take the prepared program and data
diskettes to Indonesia when she went on mission for the World Bank. The
relative ease of setting up the flow matrix on an electronic spreadsheet
made it particularly appealing to use instead of the flow models available
on the mainframe computer. Variables predetermined by the author and the
Bank team she was working with, were incorporated into the model as and when
appropriate for the education system under study. The methodology at this
stage incorporated input from field planners in Indonesia. Various
scenarios that were likely to emerge in the projection of enrollments were
tried in the field for consideration by local planners.
In particular, the following two methods of projections were
pursued
:
- Trend Projection Method: Where the prevailing trends in
transition rates from one grade to the next were kept
constant.
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Target Crude Enrollment Rates Method: where a target In crude
enrollment rates were set for 1994/95 for all school
levels.
The scenarios generated attempted to give an indication of the enrollment
growth at the three levels for about the next ten years following the two
projection methods. This gave planners an idea of what the enrollments would
be like for the next few years from the present to the target year at the end
of the Fifth Five-Year Development Plan (1994/95).
S_te£_6: Based on the output generated from the "Enrollment
Projection Model", the total annual enrollments were used as input to a second
model designed by the author called the "Resource Requirements Model" (see
Annex Ufor description and set-up of the model).
In this model, variables and coefficients were manipulated using a
Sensitivity Analysis Technique to project requirements as follows:
Teacher demand was estimated using various assumptions about
t eacher /pupi 1 ratios. Allowance was made for teachers who
taught part-time in more than one school at different shifts
was made in order to utilize realistic teacher slot/teacher
ratios.
The number of new teachers needed annually was estimated by
reviewing the wastage rate and the number of teachers who
were lost due to death, resignation, and retirement. Wherever
possible, a comparative study was made of the teacher supply
side from the estimated output of each type of teacher
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training institution based on the current and/or prospective
capacity. A match made between the teacher supply and the
demand generated by the enrollments revealed whether the
projected enrollments could actually be sustained with respect
to teacher availability. This was done using a "Teacher
Deraand/Supply Model" designed by the author (see AnnexII);
Using appropriate national standards for the student/s tudent
seat and student seat/classroom ratios, estimates for physical
facilities were made. Allowance was made for a certain percen-
tage of the existing stock to be replaced. Of importance was
the additional number of new classrooms needed annually;
On the basis of estimated projected needs for physical facili-
ties, the capital cost of providing these facilities were
computed based on unit cost per student place obtained from
Ministry of Education estimates.
From the above scheme it was clear that the viability for revamping
and improving of the school system was dependent on two key factors — the
availability of teachers and the viability of the financial allocation plan.
Step 7 : After the enrollment projections were made, an exercise of
redistribution of the expected increase in school places between academic
years 1981/82 and 1989/90 was made. 1989/90 was chosen as the target year
here because it is the first year of the Fifth Five-Year Development Plan
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(Repelita V) for Indonesia and planners making policy decisions for
Repelita IV would like to see the outcome of possible results of their
planning.
The redistribution was conducted using three alternative
scenarios: /I
Alternative 1: In this alternative, school places were
allocated to those areas which were most under-represented in
terras of their share of enrollments, even if this limited (which
it did) the potential growth of enrollments in the more over-
represented areas. The redistribution, or rather, the allocation
exercise was performed using the School Location Planning computer
program (Ramiscal, 1979, p. 3.15) which has a "bump-up"
function. /2
Z1 Geert Criel, The Distribution of Sc hool Enrollments in Indonesia.
Consultant's Report. World Bank, Washington, D.C. 1982. The alter-
natives were selected upon concensus reached through discussions
with education planners and members of the World Bank education sector
appraisal mission to Indonesia.
J2_ The "bump-up" function incorporated a technique utilizing a procedure
which first rank-ordered all the provinces from the lowest
Representation Index (RI), calculated for total projected enrollments
and provincial populations. The projected additional enrollments were
then allocated to the province with the lowest RI to "bump" it up until
it attained an RI equivalent to that of the province with the second
lowest RI. The function then allocated additional school places to
both of these provinces simultaneously to bump enrollments to the RI
level of the province with the third lowest RI. This exercise continued
until all the school places to be allocated were exhausted. The
"bump-up" function was based solely on the premise of the achiev-
ment of equity and took no other factor into consideration.
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ternative 2 : Whereas Alternative 1 was solely based on equity
considerations, this alternative compromised between equity and
the province's potential for enrollment growth. This alternative
called for an across-the-board 10% increase in provincial enroll-
ments. The remainder of the total enrollment increment was allo-
cated on a "bump-on" basis.
—ternative 3: In this alternative, half of the total 1981/82 to
1989/90 enrollment increase was distributed among the Indonesian
provinces in proportion to their share of the national school-age
population. The other 50% of the enrollment increment was allo-
cated through the "bump-up" technique.
These alternatives were chosen with certain criteria in mind. The
criteria were set during discussions between World Bank economists and edu-
cators and Indonesian Ministry of Education planning personnel with the
ultimate aim of achieving equity with the capabilities and capacity of local
resources and support from the Bank. The criteria included the following
(Criel, 1982, p. 29):
Equity oriented
The allocation criteria had to be equity oriented to provide easy
access to secondary education for all children in Indonesia as a first
priority.
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Government policy
The Government of Indonesia had stipulated a policy mandating a
new junlot secondary school (SMP) built In every Kecamatan (subdistrict) of
the country where there ate none presently existing, and a senior secondary
school (SM.il) in every Kawedanaan on the Island of Java and every Kabupaten
and Kotamadya on the other Islands which do not already have SMA schools./!
Equity vs. natural growth rates
There had to be a balance between achieving pure equity and
consideration for the natural enrollment growths in each area. Alternative 1,
based purely on equity distribution, suggested no schools be built in areas
which were already over-represented in enrollments with respect to their
school-age population. This served the purpose of lowering the degree of
inequity, but was considered as not being a desirable solution as many other
related problems cropped up in the interim. These included the problem of a
proportion of the school-going population having to travel if not migrate to
areas where new schools were being built. Also, no matter what strategies the
government may wish to employ, there will always be certain areas of activity
in every country which have a natural tendency to attract people from the
/_1_ Kawedanaan: A former Javanese administrative unit which covers an area
larger than a Kecamatan but smaller than a Kabupaten/
Kotamadya. It existed only on the island of Java.
Kabupaten: Rural district within a province
Kotamadya: Urban district within a province
61
surrounding areas in search of a better quality of life and this
increases the need for schooling opportunities for this influx of
On the other hand, Alternatives 2 and 3 not only provided for the
minimum allocation policy but also took into account the national
growth rates in areas which would, by virtue of their population,
new schools in spite of being overrepresented.
Invariably
migrants
.
Governmen
enrollmen
still nee
t'
t
d
s
Financial implications
Since the building of new schools would involve capital cost for
construction as well as the recurrent cost of maintenance and staff salaries,
the financial implications of redistribution alternatives were taken into
consideration. Both capital and recurrent costs vary greatly between urban
and rural districts and between the major and outer islands of the country.
Resources allocated to education in the development budget were distributed
so as to reduce inequity as far as possible.
The three alternatives suggested here must not be construed to be
the only or even the best possible alternatives for consideration when such
analyses are made in the context of Indonesia or other countries. In fact,
the choice of these alternatives was made after much interaction with policy
makers of the Government of Indonesia so as to identify reasonable and proba-
ble scenarios for a study of financial implications of budgetary allocations
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in development plans. These discussions occurred during the author's visit
to Indonesia as a consultant for the World Bank
appraisal mission.
on an education sector
Ultimately, the selection of any one of these
ed on its political, social and financial implications
outcome of its implementation in the education system.
alternatives depend-
and on the projected
Ste^: In order to evaluate the usefulness and limitations of
the computer models used, interviews and discussions were conducted with the
same people as in Step 2 i.e., personnel of the World Bank who worked
closely with education projects in Indonesia and Indonesian education
planners and policy makers. Emphasis was placed on the choice of scenarios
for projections and alternatives used for redistribution of school places.
The interview/discussions focused on the following questions:
(See Interview Schedule, Annex I).
(a) Reactions to the usefulness of the:
-
"Enrollment Projection Model", "Resource Requirements
Model" and the "Teacher Demand/Supply Model" set-up on the
microcomputer; and
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School Location Planning (SLP) computer program set-up on the
mainframe computer,
as an aid in the decision-making processes of educational
p lanning?
(b) The merits, demerits, strengths, weaknesses and limitations of
computer modeling and the programs themselves?
(c) The realistic character of scenarios generated by the micro-
computer models?
(d) The realistic characters of the three alternatives chosen for the
redistribution exercise and other suggested alternatives?
(e) Use of computer models in future planning projects?
Step 9 : On the basis of the results of the interviews and discus-
sions, a summary of the advantages, strengths, weaknesses and limitations of
computer modeling and the use of both mainframe and microcomputers will be
made. In particular, the summary will focus on computer use in the field of
educational planning. Suggestions and recommendations for future computer
use will also be made.
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Expected Outcomes
This study is intended to produce the following results:
Evaluation of the methodologies of computer based planning;
Evaluation of the models and the alternatives suggested;
Compilation of suggestions and recommendations based on the
reactions and attitudes of a sample of World Bank and
Indonesian Ministry of Education personnel to the use of
computer modeling as an aid to the planning process.
chapter IV
RESULTS OF THE STUDY
Confusion and misconceptions associated with the meaning of
region' in Indonesia have a direct bearing on the nature of disparities.
A region is defined as a cohesive group of people who in the
course of history, have emerged as "... an entity which tends to be
long-lasting and specific." (Barque, 1978, p. 19). Very often this group of
people may not be easily recognized unless associated with some type of
geographic location with definable boundaries or some cohesive
organizational structure.
In many countries, the official regional boundaries do not reflect
traditional or cultural boundaries. "This has considerable implications for
educational planning because, in modern states, the division into educational
zones and units corresponds with the administrative boundaries and not with
spatial distribution of the various existing sub-cultures." (Furter, 1980,
p.68).
In the Republic of Indonesia, a "region" coincides with the
provincial boundaries established through governmental decree. The Republic
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is composed of n>^erous Islands and .any of the regions are prl.arily
inhabited by people of co^on ethnic origin. This diversity has resulted
in a degree of ethnic segregation between the .ajor Islands and also to so.e
extent between the remote and inaccessible islands.
R_ec ent Enrollment Trends (1974-1981/8 2
)
Before educational planners can start to apply the general
methodologies for enroll.ent projections and resource requirements for the
future, they need a clear picture of the prevailing education scene. Trends
In the evolution of various aspects of education can then be studied so that
realistic policies for Investment and allocation of limited resources can be
pursued.
Following Is a diagnostic presentation of the prevailing national
enrollment pattern for the three levels of education in this study.
Primary School (SD)
In primary schools there was a sharp increase in SD-1 enrollments
up to academic year 1979/80 during which 5.68 million children were enrolled.
This peak was partly attributable to the fact that the start of the school
year was changed from January to July in 1978. This meant that parents had to
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hold off registering their children for SD-1 for about half a year, hence
slightly inflating enrollment
time, an increasing number of
publicity encouraging parents
to these increased enrollments
figures for 1978/79 and 1979/80. Also at
new schools were being built, and media
to send their children to school contribut
that
ed
The total enrollments in all six grades of primary school showed an
increase from 13.7 million in 1974 to 23.8 million in 1981/82. The largest
Increases occurred in 1977, 1978/79 and 1979/80, perhaps due to the large
number of new schools built under the SD INPRES program started in the
mid-seventies. A large number of overaged children who had never been to
school or who had dropped out temporarily rejoined the system during this
period. The Crude Enrollment ratios (CER) are shown in Table 1.
The CER is the ratio of enrollments to the particular school-age
population. For example, a CER of 1.21 for academic year 1978/79 indicated
that the ratio of SD-1 enrollments to the 7-year olds in the population was
1.21 for that year. This was due to the large percentage of overaged
children entering the first grade of primary education at that time.
Junior Secondary School (SLTP)
The Junior Secondary School (SLTP) level was made up of SMP (General
J.S.S.), SMEP (Economics J.S.S.), SKKP (Home Economics J.S.S.) and STP
(Technical J.S.S.). The SMP enrollment was almost 98% of the total SLTP
enrollments. Data for SLTP for both public and private schools have showed
Table
1:
/a
GRADE
ONE
AND
TOTAL
PRIMARY
SCHOOL
ENROLI.MENT
AND
CRUDE
ENROLLMENTS
RATE
(CER)
(PRIVATE
AND
PUBLIC)
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significant Increaaaa In the total entollment frot, 1.69 million In 1979 to
about 9.00 million In 1981/82. The largest Increases occurred within the last
two to three years. SMP enrollments Increased from 1.32 million to 3.73 mil-
lion In the same period. There seemed to be an Increased awareness among
parents of the advantages of secondary education for their children's future
prospects. The ratio of SHP-1 enrollment to the SD-6 graduates of the
proceeding year rose from 0.53 In 1975 to 0.78 In 1981/82, a ratio Inflated by
the repeaters In SMP-1. The trend In the Crude Enrollment Ratio (CER) was
also Indicative of the Increased participation rate In secondary education
(see Table 2).
Senior Secondary School (SLTA)
The Senior Secondary School (SLTA) level was made up of SMA (General
S.S.S.), SMEA (Economics S.S.S.), SKKA (Home Economics S.S.S.), STM (Technical
S.S.S), SPG (Teacher Training) and SGO (Sports Teacher Training). The SLTA
enrollment grew from 720.6 thousand in 1974 to 1.57 million in 1979/80.
Enrollments for SMA increased from 0.32 million in 1974 to 1.29 million in
1981/82. It was clear that at this level, the participation rate of the 16 to
18 year olds in senior secondary school was improving. Table 3 gives an
indication of the prevailing trend in the SMA schools.
The transition rate from lower to upper general secondary school
showed an increase from 44Z to 64X over the last seven years. This could be
attributed to the increased awareness of potential job opportunities for the
Table
2:
/a
STATISTICS
FOR
I.OWER
CFNF.RAL
SECONDARY
SCHOOLS
(SUP)
(PRIVATE
AND
PlIBUC)
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3:
/a
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FOR
UPPKR
CF.NKRAI.
SKCONDARY
SDIOOt.S
(SMA)
(PRIVATF
AND
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more educated. In recent years the
Increased, making education at this
qualify.
number of upper secondary schools has
level more available to those who
The Prevailing Pa ttern of Enrollment Distribution
Selection only of secondary education in presenting this overview of
the pattern of enrollments in Indonesia reflects the partial valid assumption
of this study that universal primary education (UPE) was already reasonably
well established in the Republic (see Table 1).
The analysis of enrollment (for lower and upper secondary schools),
and population data broken down by province, urban/rural districts and sex
was accomplished with the use of the School Location Planning (SLP) computer
program (Ramiscal, 1979). The analysis generated various indices which were
used for comparison between and within provinces (urban/rural) to evaluate
the degree of existing inequalities. These results became input to the
redistribution exercise which had the ultimate aim of reducing the degree of
regional disparities to an acceptable level. The measures used to describe
the degree of inequality were: Gini coefficient. Representation Index (RI),
Pyramid Ratio (PR) and Index (PI) and Participation Rates (PAR). These
indices are described in Annex V.
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The data presented here Is from the work of Geert Crlel (1982) yho
together with the author and personnel from the World Bank studied various
aspects of the education sector of the Republic of Indonesia in the second
half of 1982.
Criel established that there was a substantial degree of
inequality in the distribution of educational opportunities at the junior
(SMP) and senior (SMA) secondary levels of education "...between geographical
areas, sexes and types of schools." (Criel, 1982, p.5). The analysis
involved the calculation of Gini coefficients for each of the twenty-six
Indonesian provinces (excluding Timur Timor for which data was not available)
for total (a) female enrollments; (b) male enrollments; (c) mixed enroll-
ments; and (d) mixed enrollments categorized by urban/rural provinces, for
both SMP and SMA for academic years 1980/81 and 1981/82. (Criel, 1982, p.6).
The distinction between public and private schools was also taken into
consideration to give some insight as to where the disparities were more
prominent. Private schools included aided schools, subsidized schools and
schools run totally by private bodies. Table 4 presents the Gini
coefficients and corresponding participation rates (PARs).
TaJ^e_4:
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Major Findings
Table A shows a number of salient features of the distribution of
secondary enrollments.
Since the absolute values of the Gini coefficients were statistic-
ally significant, they apparently reflected the fact that there were
inequalities in the distribution of secondary enrollments in the
education system. This prominent feature in the system required
attention.
Due to the fact that there were many more lower secondary schools
(SMP) then there were upper secondary schools (SMA), the likelihood
of the SMP schools being spread out in terms of location throughout
the country was unquestionably greater. This was reflected in the
Gini coefficient of 0.1A6 for mixed enrollments at the SMP level
compared to 0.215 at the SMA level where schools were likely to be
located only in high population growth areas. In order for the
government to build an SMA school, the minimum or threshold
population of the area serving the school was much higher than that
for an SMP school.
— The nature of the Gini coefficients are such that they are poten-
tially useful when used in a comparative context. It was reason-
able to say that the degree of Inequality was the least (0.1A2)
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for male enrollments for public and private SMP schools combined
for academic year 1980/81 and the greatest (0.390) for mixed
urban/rural enrollments in schools for academic year 1981/82.
Also evident was the fact that female enrollments were less
equitably distributed compared to male enrollments in public
schools at both the SMP and SMA levels. However, the reverse was
true in the case of private schools;
The Gini coefficient for mixed enrollments split by urban/rural
lines were relatively high especially at the SMA level (0.390)
indicating the disparity in the location of schools, presumably in
favor of urban districts;
Figure A which relates the degree of inequity in the distribution
of male, female and mixed enrollments (Gini coefficient) for all
general secondary schools with their respective participation rates
(PAR) for academic years 1980/81 and 1981/82, showed a high inverse
relationship between the two. Criel (1982) carried out a simple
regression analysis and found the equation Gini = 0.254-0.312 PAR
to fit the scatter plot. The R square value was very high at 0.983
and the standard deviation was 0.0005. "This almost perfect
relationship between equity and participation rates add[ed] an
interesting predictive perspective to the descriptive results of
the study: if gross enrollment rates increas[ed] by a total of 10%
in Indonesia, the Gini coefficient [could] be expected to drop by
roughly 0.03 points." (Criel, 1982, p.9).
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figure 4;
GINI COEFFICIENTS VS. PARTICIPATION RATES
FOR SMP AND SMA
INDOI'JESIA 1980/81-1981/82
Glnl
Coefficient
Legend
:
. 1980/81
+ 1981/82
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However, further analysis found the linear relationship unsuitable
for enrollments broken down by private and public schools. This was
probably due to the very complex and intricate network of the loca-
tion of both types of schools throughout Indonesia;
At the secondary level, the proportion of private school serving
the country was greater than that of public schools, especially at
the SMP level. A comparison of the Gini coefficients calculated
for mixed enrollments at the SMP level were almost identical (0.220
for private vs. 0.219 for public). However, at the SMA level, it
appeared that the distribution of private schools were more equi-
table than that of public schools (0.208 for private vs. 0.288 for
public). Criel (1982) attributed this to the high enrollment capa-
city of the public schools which were therefore fewer in number
than the private schools which were smaller and more evenly spread
around the country;
Further study revealed that the location of public and private
schools tended to complement each other in Indonesia. In areas
where there were insufficient public schools to serve the popula-
tion. private schools mushroomed. This phenomenon was reflected in
the Representation Index (RI) for selected provinces. The RI is a
ratio which indicates whether a given group or region is under- or
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over-represented, and to what degree, with respect to the distri-
bution of the resource variable. In this case the resource vari-
ables are private and public lower secondary school enrollments
(see Annex V for further explanation of RI )
.
Table 5:
SELECTED REPRESENTATION INDICES FOR MIXED
AND ALL JUNIOR SECONDARY SCHOOLS IN
ENROLLMENTS IN PRIVATE, PUBLIC
INDONESIA 1980/81 /a
Province Total Public Private
Jakarta 1.700 1.900 1.464
Yogyakarta 1.882 1.447 2.392
Sulawesi Tenggara 1.219 1.061 0.232
Sumatra Barat 1.284 2.010 0.433
Sumatra Selatan 0.906 0.605 1.260
Jawa Timur 0.910 0.640 1.227
/_a See Table 13, Annex VI.
The above table showed that provinces which were relatively under-
represented in terms of public school enrollments (RI less than
unity), appeared to be relatively over-represented (RI greater than
unity) in private enrollments and vice-versa. This was useful
information for the Indonesian planners to incorporate into their
plans for educational improvements.
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The table also showed that for the two major population areas,
Jakarta and Yogyakarta, both private and public school enrollments
were over-represented In relation to the rest of the country. This
was an expected phenomenon as It was In these two particular areas
that a large proportion of the school-going age group attended
s chool.
Disparities In Access to Educational Opportunities
Analysis of enrollment and population data carried out by Criel
(1982) for all the provinces of Indonesia with the aid of the School Loca-
tion Planning computer program (Ramiscal, 1979) presented qualitative as
well as quantitative evidence of the various disparities in access to educa-
tional opportunities at the secondary school level.
This gave further support for the use of computers to aid planners'
insight into the various types or areas of disparity. It was valuable input
for future planning and policy decision-making.
Urban-rural disparities
Ctiel (1982) split the mixed provincial enrollment figures for SMP
and SMA for academic year 1981/82 into urban and rural enrollments to study
the degree of Inequity existing between access to educational opportunity in
the city and town areas versus the outlying rural areas. He found (as
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expected for a developing country like Indonesia) that the urban areas
enjoyed "unparalleled educational advantage over the rural areas in the
country." (Criel, 1982, p.l3)
The Representation Indices (RIs), calculated for all provinces by
urban-rural lines were tabulated to aid visual perusal. (See Annex V
Table 12). The table clearly show that not a single urban district, at
both the SMP as well as SMA level had an RI lower than the national average
(RI-1.000). Disparities were also more pronounced at the SMA level which
was expected as there were far fewer SMA schools, and these were located in
areas of high population where demand for this level of education was likely
to be higher. In rural districts there were only a few that were slightly
over-represented, mainly found in those rural districts of relatively higher
population concentrations which were developing at a much faster rate than
the other rural areas.
Regional disparities
In order to study the degree of disparity between provinces in
mixed enrollment at all schools, public schools and private schools for both
SMP and SMA school levels, Criel (1982) calculated RIs for enrollments,
broken down appropriately. Table 13 in Annex V presents the results of his
computations which showed that at both SMP and SMA levels, the Javanese
provinces (except Jakarta and Yogyakarta), Southern Sumatra (Jambi, Sumatra,
82
Selatan, Bengkulu and Lampung)
,
Kalimantan and Irian Jaya were persistently
under-represented (RIs less than 1.000). Conversely. Jakarta. Yogyakarta.
Sulawesi Utara and Bali were noticeably over-represented as expected, since
they are the largest cities in the country.
Male-Female Disparities
A simple index was computed to illustrate the disparity in access
to secondary education available to females as against males. The Parti-
cipation Rate (PAR) is a ratio of the enrollment to the school age population
computed by sex. The PAR for academic year 1980/81 indicated that the female
student population represented only 42% of all senior secondary students
(Criel, 1982. p. 16). Criel also computed indices to show that at both levels
of secondary education, the female under-representation was higher in the
rural districts. This was not an unexpected finding for a country like
Indonesia where sexual discrimination is part of the culture and where the
role of women is often confined to the home.
All of the above indices computed and presented in this manner
confirmed the expectations of planners who, reassured by quantitative proof of
the degree of disparity could proceed to subsequent stages of planning.
Distributional Profile of Educational Resources
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Once an idea of the various disparities in the education system
was defined, a comparative analysis was made of the distribution profile in
the allocation of secondary-level educational resources throughout the
country.
Educational resource indicators included number of teachers,
qualification of teachers, student/teacher ratio, student/classroom ratio,
textbooks, laboratories and other facilities and per capita expenditure on
education. In view of the difficulty in obtaining reliable and complete
data for all these indicators, Criel (1982, p. 16) used two indicators for
which data was readily available. These were the student/teacher ratio and
the student/classroom ratio. In the study, Criel included only the "good"
classrooms. The statistics of the Ministry of Education in Jakarta made a
distinction between "good", "not so good" and "poor" classrooms. Table 14
and Table 15 in Annex V present the student/teacher ratios and student/
classroom averages for each province and for the entire country. The tables
and the computation of the Gini coefficients presented below indicated that
for both the selected indicators of "quality promoting" resources, their
distributions over provincial enrollments were "... more equitable than the
distribution of enrollments over the provincial school-going age groups.
This distributional difference [was] mainly due to the administrative nature
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of the relatlonlshlp) between the number of teachers or classrooms and the
number of students. The possible and aceptable range of variation In
student/teacher ratios or student/classtoom averages [was) smaller than the
potential differences In enrollment rates." (Criel, 1982, p.l9).
The tables showed that there was no distinct pattern in the
provincial distribution of resources at the secondary level. Only one
feature was noticable; the provinces which had mainly urban areas like
Jakarta, Yogyakarta and Aceh, besides having high enrollment participation
rates also tended to be over-represented in terms of the resource indicators
used.
Table 6 :
GINl COEFFICIENTS FOR THE DISTRIBUTION OF SECONDARY ENROLLMENTS
AND SELECTED INDICATORS OF EDUCATIONAL RESOURCE ALLOCATIONS
1980/81 /a
SMP SMA
School places 0.146 0.215
Students per "good" classroom 0.056 0.043
Student/teacher ratio
- Total 0.038 0.043
- Headmasters 0.051 0.053
- Full-time teachers 0.065 0.056
- Part-time teachers 0.108 0.092
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^Redistribution of Educational Opportunities
At this stage of the study the educational planners were well
informed of the prevailing enrollment trends and the nature and degree of
the various types of disparity in educational opportunities, especially
regional disparities.
In order to plan for a more equitable educational scenario for
the future, the figures for projected enrollments extracted from the
"Enrollment Projection Model" (see Chapter V) were taken as a basis for the
redistribution exercise using the three alternatives in Chapter III, Step 7
of the set of methodological steps laid out for the study. Reasons for the
choice of alternatives were set out there.
The redistribution exercise was carried out by Criel using the
School Location Planning Program. The computer printouts and resulting
analysis of the output were taken to Indonesia on a World Bank education
sector mission. The author was a member of the mission team and partici-
pated in all discussions on the redistribution exercise.
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Crlel perforaed the redistribution exercise using all three
alternatives for mixed junior secondary school (SMP) and senior secondary
school (SMA) enrollments by both province and urban/rural districts (Crlel,
1982, p.32). The printout of the exercise Is attached as Annex VII.
Table 7 which provides a comparative study of the resultant
effects of the three bump-up alternatives for distribution was presented to
the Indonesian planners for consideration.
Highlights of the Redistribution Exercise
Table 7 showed that with the use of Alternative 1, only two out of
the twenty-six provinces were not allocated any additional school places.
Jakarta and Yogyakarta were grossly over-represented and even with the use
of a totally equity—biased redistribution bump—up function their revised RIs
were still above unity.
In Alternatives 2 and 3, because of the initial corresponding
alternatives of an across-the-board 10% and 50% enrollment increase, every
province was allocated a certain number of additional school places even
though some had already started with high RIs.
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Table 7;
BUMP UP ALLOCATIONS, REVISED REPRESENTATION INDICES ANDGINI COEFFICIENTS FOR THE 1981/82-1989/90 ENROLLMENT LSeaSE
ALTERNATIVES 1, 2 AND 3 /a
SMP
Province
Orlg.
RI _/b
Alternative 1 /c Alternative 2 Alternative 3
Bump-up
Allocation
Rev.
RI
Bump-up
Allocation
Rev.
RI
Bump—up
AI location
Rev.
RI
Jakarta 1.708 0 1.062 28 ,567 1.168 51,346 1
, 2 53Jawa Barat 0.719 668,332 0.990 638 ,806 0.965 627’974 0 956Java Tengah
Yogyakarta
0.890
1.782
390,440
0
0.990
1.410
383
13
,050
,273
0.983
1.551
383*281
22,859
0.
1.
,983
,653Jawa Timur 0.916 377,338 0.990 372,,654 0.986 374*029 0..987Aceh 1.192 33,728 0.990 34,,037 0.993 29,911 0.,957Sumatra Utar 1.339 57,513 0.990 64,,025 1.007 73*848 1..033Sumatra Bara 1.314 27,429 0.990 29,,363 1.003 27^426 0.,990Rlau 1.094 33,555 0.990 33,,219 0.987 30*283 0,,956Jambi 0.818 34,760 0.990 33,,364 0.969 32*043 0.,948Sumatra Sela 0.937 95,974 0.990 93,,180 0.977 88^293 0..954Bengkulu 0.947 18,437 0.990 17,,803 0.974 16*559 0.,941Lampung 0.813 133,927 0.990 127,,954 0.964 120^763 0.,934Kali Barat 0.835 53,454 0.990 51,,574 0.973 50^196 0..960Kali Tengah 1.000 18,225 0.990 17,,762 0.979 16*507 0..950Kali Selatan 0.847 38,540 0.990 37,,345 0.976 36,718 0.,968Kali Timur 1.255 19,307 0.990 19,,177 0.988 16,241 0..936Sula Utara 1.375 8,779 0.990 10,,840 1.013 18,359 1.,094
Sula Tengah 0.916 29,871 0.990 28,,841 0.973 27,152 0.,946
Sula Selatan 1.139 76,148 0.990 76,,637 0.992 69,333 0.,963Sula Tengg 1.186 15,778 0.990 13,,643 0.987 13,655 0.,943
Maluku 1.012 27,328 0.990 26,,624 0.979 24,593 0.,947
Ball 1.506 58 0.990 9,,365 1.089 19,082 1.,191
Nusa Tengg B 0.882 61,558 0.990 59,,152 0.970 55,597 0.,939
Nusa Tengg T 0.991 47,962 0.990 46,,951 0.982 44,220 0. 959
Irian Jaya 0.892 22,809 0.990 22,,044 0.974 21,029 0.,953
Total 1.000 2,291,250 1.000 2,291, 250 1.000 2,291,250 1. 000
Glnl 0.146 0.009 0.024 0. 037
/a Crlel, 1982, Table 8, p.34
/b RI = Representation Index
/
c
The three alternatives were discussed In Chapter III, Step 7 of the set of
methodological steps.
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A1 ternrtt: 1 ve 1
Provlncp
Orlg.
RI
Bump-up
A1 locat Ion
Rev.
RI
Jakarta 2. U8 0 1 .368
Jawa Barat 0.705 279,968 0 .976
Jawa Tengah 0.789 199,085 0.976
Yogyakarta 2.025 0 1 . 383Jawa Timur 0.842 203,880 0.976
Aceh 1.494 8,763 0.976
Sumatra Utar 1.193 27,916 0.976
Sumatra Bara 1.439 10,284 0 .976
Rlau 1.132 12,883 0 .976
Jamhl 0.549 17,206 0,.9 76
Sumatra Sela 0.923 38,059 0,.976
Bengkulu 1.018 6,286 0,.976
Lampung 0. 549 63,823 0,.9 76
Kail Barat 0.753 23,076 0,.976
Kail Tengah 0.646 10,653 0..976
Kail belatan 0.814 18,002 0,.976
Kail Timur 0.949 10,766 0.,9 76
Sula Utara 1.601 2,501 0..976
Sula Tengah 0.753 13,910 0.,976
Svila Selatan 1.289 32,373 0. 976
Sula Tengg 1.244 7,372 0. 976
Ma luku 0.962 10,929 0. 976
Ball 1.588 4,740 0. 976
Nusa Tengg B 1.016 23,975 0. 976
Nusa Tengg T 0.851 23,168 0. 976
Irian Jaya 0.652 1
1
,887 0. 976
Total 1.000 1,061,505 1. 000
Glnl 0.215 0. 023
SMA
2 AitPrn..,rr;:;T^
Bump-up Rev. Burap-J^; ^
Allocution R 1 Allocution R 1
14,510 1. 505
269,749 0.953
194,253 0.963
5,263 1.522
200,048 0.967
9,623 0.995
30,735 0.995
11,386 0.996
13,008 0.979
16,463 0.946
37,337 0.967
6,187 0.968
60,889 0.942
22,371 0.958
10,235 0.950
17,513 0.961
10,545 0.966
3,645 1.008
13,425 0.9 55
33,039 0.982
7,328 0.973
10,762 0.969
5,792 1.003
23,377 0.963
22,591 0.963
11,431 0.951
1.061.505 1.000
0.038
27.868 1.631
260.600 0.9 33
194,085 0.963
10,724 1.665
199,294 0.965
9.511 0.993
33,113 1.012
12,255 1.012
11,911 0.949
16,266 0.938
35,505 0.943
5,667 0.9 30
58,146 0.9 11
21,973 0.949
9,974 0.935
16.976 0.945
9,833 0.933
8,301 1. 1 39
12.812 0.928
27,961 0.931
6,186 0.909
10,162 0.94 3
8,638 1.076
20,837 0.907
21,727 0.943
11,183 0.9 38
1,061.505 1.000
0.055
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Alternative 1 was clearly a hypothetical exercise to create an
ideal situation which could not be impleraented as it took no account of the
actual trends of enrollment growth in the provinces. The revised RIs were
all as close to unity as was possible. This meant that an area like Jawa
Barat would need 668,332 additional school places by academic year 1989/90
in order to achieve an RI of unity. A sufficient number of schools would
have to be built by then to accomodate this increased enrollment. Many
factors in the system prevented this from materializing. There probably would
never be as many candidates for secondary education to fill the allocated
places. Migration out of the province to more urban settings would
undoubtedly continue as it had for decades, unless other measures were
taken to entice the existing inhabitants to stay and to attract immigrants
from overpopulated neighboring areas.
The corollary would be the case of Jakarta and Yogyakarta where no
additional places were allocated up to 1989/90. This situation could not
arise as the rate of population growth compounded by in-migration would
Inevitably demand more school places. If Alternative 1 were implemented, the
country would face serious social and political problems resulting from large
numbers of youth having no place in school to receive secondary education.
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On the other hand Alternatives 2 and 3 took into consideration a
weighted percentage for the natural enrollment growth rates per province
before allocating additional school places. Planners, after studying both
alternatives carefully, found that Alternative 3 was more feasible because
it gave a minimum of 50% across-the-board allocations made with respect to
prevailing growth factors and the remaining 50% were based on equity
considerations.
World Bank and Indonesian planners agreed that Alternative 3 was the
most satisfactory. The Government's policy to spread the location of new
schools throughout the country was reflected. The social problems of migra-
tion of population to urban areas would be curtailed by providing schools in
areas which at the time of the study had none. This would Increase female
enrollments as rural girls would not have to commute to schools located far
from home when new schools were to be built in rural areas.
No decisions regarding the implementation of any of the above
alternatives had been made by mid 1983. Other possible alternatives were
being considered, but the exercise was plainly helpful to decision-making
processes of planning for the Fourth Five-Year Development Plan.
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The three redistribution alternatives were also applied across
urban/rural lines within provinces. Annex VII printouts show that the
results were similar to the provincial analysis but with new school places,
as expected, allocated primarily to rural districts.
In order to see the equity effects of
the Gini coefficients were used as comparative
table illustrates this:
the distribution exercise
indicators. The following
Table 8:
ACTUAL AND REVISED GINI COEFFICIENTS FOR TOTAL MIXED
ENROLLMENTS IN SMP AND SMA - INDONESIA 1981/82 - 1989/90 /a
Gini
SMP SMA
Province U/Rj^ Province U/R
Actual 0.146 0.219 0.215 0.390Revised
Alternative 1 0.009 0.036 0.023 0. 102
Alternative 2 0.024 0.061 0.038 0. 134
Alternative 3 0.037 0.078 0.055 0.153
/a Geert Criel, 1982, p. 35.
/b U/R = Urban/Rural
Clearly, all three alternatives resulted in much reduced Gini
coefficients (indicating the increased equity resulting from the redistibu-
tion of school places). Due to the nature of the components involved in each
alternative it was Inevitable that Alternative I had the largest equity effect
on the distribution of enrollments.
CHAPTER V
PLANNING FOR THE FUTURE OF EDUCATION IN INDONESIA
This chapter is to show how computer modeling was used to explore
the prevailing trends in enrollment patterns at the primary, junior
secondary and senior secondary levels. The models were used to project
enrollments over the next 12 years from 1981/82 up to the end of the Fifth
Five-Year Development Plan (Repelita V) in 1993/94. This section presents
two methods of enrollment projection and compares them. The first method is
based on prevailing trends from the mid-1970s to the present and the second
is based on the Crude Enrollment Rates targeted for the end of Repelita V
(1993/94) by policy makers at the Ministry of Education and Culture of the
Republic of Indonesia. Faced with these alternatives, decision makers could
consider the implications of each for the national education budget and
make appropriate resource allocations.
Data used for creating the enrollment projection flow models were
obtained from the 1980 population census and the Department of Statistics of
the Ministry of Education and Culture (Department Pendidikan dan Kebudayaan,
BP3K). Actual data was available from 1974 up to school year 1981/82.
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Both projection methodologies Incorporated the use of a simplified
student flow model where the first year primary enrollment was followed
until graduation in the final year of senior secondary school. The transition
rate between grades for each level was net of promotion, repetition and
dropout
.
The enrollment projection flow models were set up on the micro-
computer using a software package VISICALC (see Annex II for details of the
model). The advantage of the computer model was the ease of its adaptability
to various scenarios. Education planners in the field could select values
for the variables and see their effect on ultimate enrollments at different
schooling levels while ideas were fresh in their minds.
This chapter presents the assumptions made in the author's use of
computer modeling to help planners visualize scenerios for projecting enroll-
ments and resource requirements.
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Assumptions and Preliminary Considerations
All levels
in Making Enrollment ProTections
Population figures were taken from the 1980 census data.
Population figures for academic year 1978/79 were taken from the
1978 data. The same method was applied for subsequent years.
Population figures for 1974 to 1979/80 were calculated by
decreasing the 1980 figures using the average population growth
rate from 1980 to 1983.
Transition rates between grades and between levels incorporated
promotion, repeater and dropout rates. These were held constant
or varied with time depending on the projection method employed.
Projections were made for both public and private schools together
to give an overall picture.
Data and projections from 1980/81 onward included the province
Timur Timor.
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Primary school
The SD-1 intake was made up of an average of 75% 7-year olds, 20%
6-year olds and 5% overaged children. (Unfortunately, no recent
actual data was available on the age composition of primary
school pupils to verify these estimates, which were derived from
unofficial primary school data.)
The SD-1 enrollments were made up of about 15% of repeaters and
85% new entrants (derived from unofficial primary school data).
Crude participation rates were calculated using the 7 to 12 year
old population even though there were a number of underaged and
overaged children in primary school.
Junior secondary school
— Only SMP (General Junior Secondary School) was considered for the
projections. This constituted almost 98% of the total junior
secondary school enrollments. Both public and private schools
were combined.
Crude participation rates were calculated using the 13 to 15 year
old population although there were a number of over 15 year old
youth in the school system.
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Senior acondary school
Only SMA (General Senior Secondary School) was considered for the
projections. This constituted about 607. of the total senior
secondary school enrollments. Both public and private schools
were combined.
Crude participation rates were calculated using the 16 to 18 year
old population although there were a number of over 18 year old
youth In the school system.
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Project ions of Future Enrollments
Projections were made using data available from 1974 up to 1981/82
as base data. Projections were made through Repelita IV (1984/85 to
1988/89), Repelita V (1989/90 to 1993/94) and up to the first year of
Repelita VI (1994/95).
General Methodology of Flow Models for Projection
The projections were made using the flow modeling methodology
which began with a first grade cohort as the initial starting point and
used transition probabilities to follow the cohort through to the end of
the final year of schooling.
There were three basic factors that had to be considered in order
to make enrollment projections for the Indonesian education scene. These
were:
Enrollment at the first grade of each level: primary (SD-1),
junior secondary (SMP-1) and senior secondary (SMA-1);
Transition rates between levels and between grades in each level;
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The Crude Enrollment Rates at each level in one specific target
year.
Since these three factors were interdependent, only two of them
could be manipulated and the third would be derived from the projection
process. Alternatively, one factor could be predetermined as target and the
other two could be manipulated to finally arrive at the desired target.
Two approaches to the enrollment projections were considered.
Trend Projection Method
Target Crude Enrollment Rates Method
Two models were set up on the microcomputer, each with a set of
coefficients having values which were either consistent with projections or
derived with a target in mind. Each of these methods was explored in detail
in an effort to study their impact and implications for various aspects of the
education system. The methodology and the outcome of the projection produced
by each of these methods were presented to educational planners.
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Table 9:
SUMMARY OF PROJECTION METHODS CONSIDERED
Trend Projection Method
Target Crude Enrollment
Rates Method
Factors manipulated 1) Enrollment in first
grade at each level
1) Crude Enrollment
Rate
2) Transition rates
between grades
2) SD-1 enrollments
Factor derived 1) Crude Enrollment
Rate
1) Transition rates
between grades and
between levels
Scenarios 1) Gradual adjustment
to steady state for
SD-1 enrollments
1) CER /a for SD = 100% +
CER for SMP = 54%
CER for SMA = 19%
for 1993/94
/
a
CER = Crude Enrollment Rate
Trend Projection Method
This scenario involved gradual adjustment to steady state for the
SD-1 enrollments, and used the prevailing enrollment trends from 1974 to the
present.
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The SD-1 enrollments were taken as a percentage of the 7-year old
population. The present percentage of 124% was made to decrease gradually to
109% by 1986/87 and remain constant thereafter. The rate remained above 100%
to allow for some underage and overage enrollment and repetition.
The transition rates between grades and between levels followed
recent actual rates which have been shaped largely by strong social demand
and the Government's response with the SD-INPRES
_/]_ program.
Transition rates held
Grades
SD-1 to SD-2
SD-2 to SD-3
SD-3 to SD-4
SD-4 to SD-5
SD-5 to SD-6
SD-6 graduates
constant as follows :/2
Rates
93%
92%
90%
90%
90%
92%
from 78% to 85%
& constant thereafter
SD-6 graduates to SMP-1 increasing
in 1983/84
SMP-1 to SMP-2 95%
SMP-2 to SMP-3 95%
SMP-3 graduates 92%
SMP-3 graduates to SMA-1 65%
SMP-1 to SMP-2 96%
SMP-2 to SMP-3 96%
SMP-3 graduates 93%
r\_ This was a program, conducted under the instruction of the President of
the Republic of Indonesia in the mid-seventies whereby numerous primary
schools were built all over the country and encouragement was given to
parents to enroll all school age children in these primary schools.
/2 Extracted from Table 18, Statistik Persekolahan, Departemen Pendidlkan dan
Kebudayaan, 1981/82. Buku:l, SD . Pusat Inforraatik untok Pengelolaan
Pendidikan dan Kebudayaan, 1980.
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Target Crude Enrollment Rates Method
This method set a normative target CER (with respect to the
appropriate school-age population) for the three levels in 1993/94 as follows
Primary: CER was 100%.
Junior Secondary School: CER for SLIP was 60%.
CER for SMP was 54%.
Senior Secondary School: CER for SLTA was 34%.
CER for SMA was 19%.
For each of the methods described there was a flow model printout
produced by VISICALC. Specific rows from the printouts were extracted in
order to produce relevant graphs.
VISICALC is an electronic spreadsheet which allows the enrollment
figures for each grade and year to be calculated by multiplying the previous
year s enrollment in one grade below by the transition rate between those
grades. Annex I gives a detailed description of how the model was set up on
VISICALC.
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^alyses of the Results of the Projection Methods
Trend Projection Method
Annex III
The following should be read alongside the computer Printout 1,
"Indonesia: Cohort Survival Profile - Trend Projection Method".
Primary School (SD)
Graph 1 compared the SD-1 enrollment with the 7-year old population.
The SD-1 enrollment was calculated as a percentage of the 7-year old popula-
tion for that particular year. In recent years, this participation rate was
unusually high, due to the "bulge" in SD-1 enrollments made up of unusually
large numbers of 6-year olds and overaged entrants and about 15% repeaters.
In this scenario, the ratio of SD-1 enrollment to the 7-year olds was expected
to gradually drop until it reached a constant of 109% in 1986/87. This
reflected the anticipated return of a steady state in primary enrollments
occurring at about the middle of Repelita IV (1984/85 to 1988/89).
The phenomenon of the "bulge" was considered a classic feature of
primary education systems being propelled suddenly toward universalization of
education. The sudden shift caused striking disruption in enrollment flows
for some years thereafter. The disruption was regarded as temporary, as the
peak was followed by a new and higher "plateau" of enrollments in a new
"steady-state" condition.
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GRAPH 2 , SD TOTAL ENROLLMENTS WITH 7 TO 12 YEAR OLD POPULATION
TREND PROJECTION METHOD
YEAR
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The next step in the projections was to control the transition
rates between grades within the primary level. These rates were chosen in
keeping with current trends and have been outlined in an earlier section of
this chapter. The participation rate used for the SD-1 enrollment as well as
the transition rates between grades had crucial implications for the total SD
enrollments.
Graph 2 showed that the total SD enrollment increased gradually from
13.7 million in 1974 up to a peak of 25.4 million in 1984/85 after which it
decreased slowly and leveled off. There was a bulge of primary level students
going through the school system caused primarily by the high intake in SD-1 in
the late seventies and early eighties (see Table 1). The drop-off in the
curve was attributed to a return to a steady-state pattern of enrollments
following the "bulge.” The bulge in SD as a whole was much less pronounced
than that in SD-1. This was due to the between-grade attrition of the
bulge
population. The resulting participation rate of the 7 to 12 year old
population reached a peak of 101.8% in 1983/84 and then dropped to
88.9% in
1991/92 before enrollments were expected to begin their gradual
long-term
"steady-state" pattern of growth in line with population increase.
Education
planning should have more regard for the steady-state
condition than for the
"bulge".
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Junior Secondary School (SMP)
The total enrollment in the SMP schools increased from 1.33 mil-
lion in 197A up to a peak of 7.40 million in 1987/88 after which it declined
gradually. It is evident that the "bulge" in SMP occured four to six years
after the peak in the primary school. It was also noticeable that the "bulge"
in SMP was much more attenuated than in SD. Graph 3 compared the total SMP
enrollments with the 13 to 15 year old population. The crude participation
rate increased from 16% in 1974 to a peak of 60% in 1987/88 and then dropped
again to 51.6% in 1993/94. By 1996/97 it was expected to climb again. Such a
decline was considered as a temporary, delayed "shock wave" from the once-and-
for-all 1979/80 bulge in SD-1 intake working its way through the system.
Senior Secondary School (SMA)
Graph 4 compared the total SMA enrollment with the 16 to 18 year old
population. At this level the "bulge" had almost disappeared, but was still
slightly evident in 1990/91 where the total enrollment was just over 4 mil-
lion. The crude participation rates increased drastically from 4% in 1974 to
33% in 1990/91. They then slipped back to about 30% before presumably begin-
ning their gradual steady-state climb again in the second half of the
decade.
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Enrollment-Population Pyramids
Figure 5 to Figure 8 are pictorial representations of the enroll-
ments from SD-1 to SMA-3 as they compared with the single age population from
7 to 18 years old, l.e.
,
the 1981/82 enrollments were compared with the 1981
population figures.
The SD enrollments in the lower grades far exceeded the relevant age
population, but this excess was noticeably attenuated with time. This was
attributed to the expected reduction of overaged pupils in each of the SD
grades as the efficiency of the school system improved and the percentage of
repeaters decreased.
In the junior secondary school level, the enrollments in each of the
three grades gradually became almost equal from grade to grade, reflecting
higher transition rates. However, crude participation rates appeared to be
decreasing with time, especially in SMP-1. This was in accordance with the
phenomenon of the "bulge" where the enrollments reached a peak and then
leveled off, while the population of the 13 to 15 year olds grew at a steady
rate.
As with the SMP enrollments, the SMA enrollments in the three grades
gradually became almost equal from grade to grade. Here again, as the
enrollments leveled off at the turn of the decade, the crude participation
rate decreased because the relevant age population was still growing. The
rate of growth of enrollments was much less than that of the population.
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An important feature was that all four figures showed a gradually
decreasing enrollment pattern from SD-1 to SHA-3. A sharp decrease in enroll-
ments between the SMP and the SHA levels became apparent in the last two
figures accounting for the fact that the transition rate between these levels
was kept at a constant 65%.
Target Crude Enrollment Rates Method
The following is related to the computer Printout 3
,
Annex III,
"Indonesia: Cohort Survival Profile - Target Crude Enrollment Rates Method".
Primary School (SD)
In order to attain a CER of 100% (or even slightly higher, to
account for underaged and overaged children), the crude participation rate in
SD-1 was assumed to be rather high. BP3K had suggested a rate of 120% to
account for the fact that about 15% of the SD— 1 enrollments would be repeaters
and some new SD-1 entrants would also come from the six-year old population.
Graph 5 compared the SD-1 enrollments with the seven-year old population. The
author attributes the second peak in 1982 to inaccurate data obtained from the
1982/83 school statistics from the Indonesian Ministry of Education. At the
time, this was the only figure released for consideration in the World Bank
planning project.
The target CER projection method derived transition rates between
grades at the primary level which were several percentage points higher than
the trend projections discussed earlier. This was necessary in order to bring
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about the attainment of the target CER for SD. This assumes that significant
improvements in the school system would occur in the immediate years ahead,
which may be too optimistic over a short period of time.
Graph 6 showed that total SD enrollments rose rapidly up to 1983/8A
and then gradually leveled off. In this projection, no temporarily disruptive
bulge in total SD enrollment was evident. Instead, there was a gradual tran-
sition to a steady-state plateau and thereafter gradually rising enrollments
at the primary level. This had important implications for the provision of
resources for the future. This aspect will be discussed later in this
Chapter.
Junior Secondary School (SMP)
A CER of 5A% was targeted for 1993/9A. For this to occur, the
transition rate of the SD-6 graduates into SMP-1 would have to decline from
7A% in 1979/80 to a low of 51% in 1985/86 and then rise again gradually to 66%
in 1993/94. This would result in the bulge of the students caused by the high
SD-1 enrollments in the late seventies and early eighties being eliminated
from the total SMP enrollments. The transition rate between grades, which
were derived by this model, were high at 95%. The SMP-3 students graduated at
a rate of 92%. Graph 7 showed the total SMP enrollments in comparison with
the population of 13 to 15 year olds.
Senior Secondary School (SMA)
A 19% CER was targeted for the last year of Repelita V in 1993/9A.
In order to achieve this, the transition rate which was derived for the
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graduates of SMP-3 going into SMA-1 uas rather lou at 46% to 51% as compared
to the 64% prevailing in 1980/81. The transition rates between grades was 95%
and the SMA-3 students graduated at a rate of 92%. Graph 8 compared the total
SMA enrollments with the 16 to 18 year old population. A steady increase In
enrollments was seen without any trace of a "bulge" preceding a transition to
a new steady state.
Enrollment-Population Pyramids
Figure 9 to Figure 12 are pictorial representations of the enroll-
ments from SD-1 to SMA-3 as they compared with the single age population from
7 to 18 years old, i.e. the 1981/82 enrollments were compared with the 1981
population figures and so on for subsequent years.
Since the crude participation rates in the primary level were over
100% for all the years from the present until the end of the projection
period, the enrollments in SD-1 to SD-4 all exceeded the relevant age popu-
lation for the entire projection period.
In Figure 9, the enrollments in successive grades appeared to be
decreasing evenly. But Figure 11 and Figure 12 for 1989/90 and 199A/95
revealed a more pronounced stepped structure. This was primarily due to the
ENROLLMENT-POPULATION
PYRAMIDS
TARGET
CRUDE
ENROLLMENT
RATES
METHOD
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low transition rates between the different school levels; an average of 60%
between SD and SMP and 47% between SMP and SMA. This could mean that SD
graduates had alternative education streams to pursue besides the General SMP
type of schooling, and it is true that other technical and vocational training
were available at both the junior and senior secondary levels.
Projections of Future Resource Requirements
For both the projection methods, an accompanying printout of the
various resources required had been prepared. A general estimate of the
numbers of teachers, new teachers, seats, new seats, rooms, new rooms and
capital costs were generated using suitable ratios and variables. These are
tabulated on the following page. The total enrollments in each level were
obtained from the "Enrollment Projection Model" described earlier.
This "Resource Requirements Model" was another attempt of the author
to use computer modeling for educational planning. Planners could see the
Implications of various projected enrollment patterns on the allocation of
related resources and hence carry out feasibility studies where appropriate.
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Table 10:
SUMMARY TABLE OF COEFFICIENTS USED
Variables
Trend projection
method
Target crude
enrollment
rates method
Student/teacher slot
Teacher slot/teacher
Student/ seat
Seat/ room
32
1.1 to 1.0
1.15 to 1.0
A5
32
1.1 to 1.0
1.15 to 1.0
A5
SMP
Student/teacher slot
Teacher slot/teacher
Student/ seat
Seat/ room
Capital cost
26.7
1.35 to 1.0
1.258 to 1.0
AO
Rp 2.6A3 million/
student
20
1.35 to 1.0
1.258 to 1.0
AO
Rp 2.6A3 million/
student
SMA
Student/teacher slot
Teacher slot/teacher
Student/seat
Seat/ room
Capital cost /a
23.3
1.59 to 1.39
1.35 to 1.0
35
Rp 2.576 million/
student
18
1.59 to 1.39
1.35 to 1.0
35
Rp 2.576 million/
student
/a "Report of a Pre-Investment Study on the Improvement of Secondary
General Education", Ministry of Education and Culture, Directorate
General of Primary and Secondary Education, Directorate of Secondary
General Education. (Jakarta: 1982.
)
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Trend Projection Method
Reference should be made to Annex III,
Resource Requirements - Trend Projection Method"
row was calculated is presented in Annex II.
Printout 2, "Indonesia:
An explanation on how each
Primary School (SD)
Teachers : The prevailing student/teacher slot ratio of 32 was kept
constant for the whole projection period. Due to the fact that a certain
percentage of primary school teachers taught in more than one shift, double
counting was eliminated with the use of a teacher slot/teacher ratio ranging
from 1.1 to 1.0 at the turn of the decade. This resulted in the demand for
the total number of teachers growing rapidly from 389,000 in 1974 to 734,000
in 1984/85 after which it reached a plateau which matched the "steady-state"
situation in SD enrollments. See Graph 9.
In order to find out the total number of new teachers required each
year, a 2.5% attrition rate was applied to calculate teacher replacement and
this was then added to the number of additional teachers needed annually.
Since the demand fluctuated from year to year. Graph 10 gave a clear picture
of the demand situation.
It was clear that the output from the SPGs (colleges for the train-
ing of primary school teachers) had to be well monitored before the steady-
state period was reached. Policy choices had to be governed by the problem
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of uneven distribution of teacher training output in relation to primary
schools, i.e. there were teacher shortages in some provinces and surpluses in
others because teachers were unwilling to move between islands and between
rural and urban districts. There was a risk of over provision of places in
SPGs for the remainder of this century.
Seats : To account for situations of double shifting, a student/
seat ratio of 1.15 in 1974 decreasing down to 1.0 at the end of Repelita V was
used to project the number of SD seats required. The resulting demand pattern
revealed a rapidly increasing trend up to around 1983/84 after which a
leveling occurred. This was in keeping with the SD total enrollment pattern.
There was decreasing annual demand for additional seats, allowing for the
situation where multi-shift schools could be eliminated at the end of the
decade (see graphs 11 and 12).
Rooms : Allowing for a conservative seat/room ratio of 45, the
greatest demand for new primary clasrooms occurred around 1983/84. After
that, relatively small numbers of new classrooms needed to be built annually.
Again there was a risk of overbuilding primary schools, at least in some
areas. To avoid this, planners should concentrate on the long-term classroom
needs of the primary school system as it begins a new and permanent steady
state around the end of the decade.
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Junior Secondary School (SMP)
Teachers : The student/teacher slot ratio of 26.7 was derived by
considering that there were 36 class periods per week on the timetable and
each teacher taught 24 periods per week. This resulted In a coefficient of
1.5 (36 r 24) teachers per class. Since the class size for SMP was taken
as 40, dividing this by 1.5 teachers gave a factor of 26.7. This coefficient
was held constant for the entire projection period. Printout-2 showed that no
new teacher slots were required after 1987/88. Perhaps at this time a reduced
atudent/teacher slot ratio could be put Into effect. To calculate the actual
number of teaching bodies required, a teacher slot/teacher ratio of 1.35 which
decreases after 1987/88 down to 1.0 was used to account for multi-shift
teaching which was a prevalent phenomena and which needed to be eliminated as
early as the system allowed. The resulting teacher demand pattern showed a
gradual rise in the numbers required up to 1986/87 after which the rise in
demand was even more gradual.
Allowing for a teacher replacement factor of 2.5%, the number of
additional teachers needed annually fluctuated erratically with a maximum of
28,730 in 1985/86. Graphs 9 and 10 gave indications of the teacher demand
pattern for the projection period.
Rp.
MILLION
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Sea^: A student/seat ratio ranging from 1.258 down to 1.0 (Smyth,
1982, paragraph 19) was used to calculate the number of SMP seats required.
The emerging pattern for the demand of school seats as well as the additional
seats required annually were almost similar to the trends in teacher demand in
graphs 11 and 12. After 1988/89. the number of new seats required was negli-
gible compared to previous years, indicating the period of steady-state in SMP
enrollments. This trend was matched in the calculation of new classrooms
required.
Planners were forewarned that the building of SMP schools would have
to be in keeping with the demand pattern evolving from this trend method of
projection.
Capital Costs : From the pre-investment study for secondary educa-
tion (1982), Table VI. 3, JJ_ the capital costs involved in the building of a
new Type B, SMP school of capacity 440 students, consisted of the cost of
construction and furniture, Rp. 735 million; cost of equipment, Rp. 128 mil-
lion; and purchase of land, Rp. 200 million, resulting in a total capital cost
of Rp. 1,163 million, or Rp. 2,643 million per student. Graph 13 showed that
total capital cost Increased rapidly up to 1986/87 after which it reached a
plateau, corresponding to the period when enrollments leveled off.
/I "Report of a Pre-investment Study on the Improvement of Secondary
General Education," by Study Team. Ministry of Education and Culture,
Directorate General of Primary and Secondary Education, Directorate of
Secondary General Education. (Jakarta: 1982).
124
Of more significance was the additional investment that had to be
made annually. This value fluctuated erratically, but an evident plunge in
new capital costs occurred after 1985/86 when the building of new schools
would ease off.
Senior Secondary School (SMA)
Teachers
. Using a constant class size of 35 and a coefficient of
1.5 teachers per class (see calculations in SMP section) a student/teacher
slot ratio of 23.3 was derived. The total number of teachers required was
calculated by making provisions for the phenomena whereby a large percentage
of teachers taught in more than one shift and perhaps in more than one school
in the week. A teacher slot/teacher ratio of 1.59 was used up to 1990/91
after which it was uniformly reduced to 1.39 when more trained teachers at
this level would be available. This gave an almost constant increase in the
total number of teachers required with a leveling off after 1989/90.
Adding a 2.5% replacement rate to the number of new teachers
required annually gave the total number of new teachers needed each year.
Graph 10 showed that this Increased to a maximum of 15,230 in 1988/89 and then
declined sharply as SMA enrollments reached a plateau. At this stage the
output of SMA teachers from the IKIPs (these are institutions which conduct
courses for the training of junior and senior secondary school teachers) would
be primarily to replace teachers lost through retirement and death and to
cater to the small Increases in enrollments.
Seats : A student/seat ratio ranging from 1.35 down to 1.0 (Smyth,
1982, paragraph 19) was used to calculate the number of SMA seats required.
The total demand for school seats as well as the annual demand for additional
seats followed the same pattern as for teacher demand. See Graphs 11 and 12.
Rooms : The same pattern was repeated for the number of classrooms
required where the seat/room ratio was taken at a constant 35. The peak in
the number of new rooms required reached 12,786 in 1988/89. After this, the
rate of building new schools need not be as rapid as in previous years and
capital investment at the SMA level would taper off as indicated in Graphs 13
and lA.
Capital costs : Capital costs per student were calculated using
information from the pre-investment study, Table VI. 5. For a Type B, SMA
school of capacity 560, the total cost per school was made up of construction
and furniture, Rp. 966 milion; equipment, Rp. 177 million; and purchase of
land Rp. 300 million. This gave an average capital cost of Rp 2.576 million
per student. Graphs 13 and lA showed total and new capital costs for this
level of schooling.
/I "Report of a Pre-investment Study on the Improvement of Secondary
General Education," by Study Team. Ministry of Education and Culture,
Directorate General of Primary and Secondary Education, Directorate of
Secondary General Education. (Jakarta: 1982).
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Total Capital Costs for Secondary School : An idea of the total
capital cost for secondary education was valuable for planners in implementing
the policies implied in this trend projection method. The last two rows of
Printout-2 indicated that the total capital cost from 1982/83 to 1993/94
ranged from Rp, 12 billion to Rp. 27 billion. Translated into new capital
cost per annum, this ranged from Rp. 1.7 billion in 1982/83 to a maximum of
Rp. 2.6 billion in 1985/86, declining to Rp. 0.3 billion by the end of
Repelita V. The maximum investment in new secondary schools and their
allocation to appropriate regions of the country had to be made in the next
few years. After rapid expansion up to 1985/86, additional investment would
riot need to be so heavy.
Target Crude Enrollment Rates Method
Reference should be made to Annex III, Printout-4. "Indonesia:
Resource Requirements - Target Crude Enrollment Rates Method". An explanation
on how each row is calculated is presented in Annex II.
Primary School (SD)
Teachers : In this case the SD total enrollment was taken from the
output of the projections done using the Target Crude Enrollment Rates Method,
Printout-3. The relevant coefficients used were identical to those in the
Trend Project Method.
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This resulted in the number of required teachers rising gradually
up to 1984/85 where it reached about 796,000, after which the rise was more
gradual. (See Graph 15). The plateau phenomena was not as pronounced as in
the Trend Projection Method because SD enrollments always rose.
Using a 2.5% teacher replacement rate and adding this to the new
teachers needed annually, the total number of new teachers required was
derived. Graph 16 showed the erratic pattern for this row and indicated an
annual requirement of between 26,000 and 65,000 new teachers for about the
next ten years that had to be matched by outputs from the SPGs
. No
indication of oversupply was evident in this projection method.
Seats : The row for SD seats showed that the requirements increased
for the whole projection period in keeping with the rise in total enrollments.
However, the additional number of new seats required annually fluctuated
during the present decade and then almost evened out after 1989/90 when an
average of 400,000 new seats had to be provided. See Graphs 17 and 18.
Rooms : A matching pattern was seen for the number of primary
classrooms needed. This meant that construction of new SD schools would
always be needed for the whole projection period up to the end of Repelita V
in 1993/94 and beyond. No overbuilding of schools would occur if this
projection methodology is eventually followed and the rate of construction
of new schools is kept almost constant after 1987/88.
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Junior Secondary School (SMP)
Teachers : The student/teacher slot ratio was taken at 20 as
targeted by the Indonesian Ministry of Education planners. From the
teachers slots, the number of teaching bodies required was calculated using
the same coefficients for the teacher slot/teacher ratios as in the trend
projection method. As a result, the required number of teachers increased
gradually as indicated in Graph 15. The new teachers needed annually
(inclusive of the 2.5% replacement of teachers) increased in relatively
small amounts. See Graph 16. The output from the IKIPs would then have to
increase annually which in turn meant that intake to these teacher training
colleges would have to increase. This called for a gradual and uniform
expansion of training colleges over the projection period.
Seats : Using the same student/seat ratios as the previous
projection methodology, the trend in the number of SMP seats required showed
a very gradual climb with an almost constant number of additional new seats
required annually. See Graphs 17 and 18.
Rooms : In line with the requirements for seats (a seat/room ratio
of 40 was used), the number of classrooms required also increased gradually.
This had implications for the number of new schools needed. If the rate of
such construction was maintained at a constant pace, no overbuilding would
occur as enrollments were increasing.
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Capital Costs : At a unit cost of Rp. 2.643 million, the trend in
the total capital cost of construction and equipment for Type B schools was
presented in Graph 19. Additional annual capital costs Incurred annually
were in the region of Rp. 0.8 billion to Rp. 1.05 billion from 1982/83 to
the end of Repelita V in 1993/94. See Graph 20.
Senior Secondary School (SMA)
Teachers : A student/teacher slot ratio of 18 was used in line
with the target approved by BP3K planners. Utilizing the same coefficients
from the Trend Projection Method, the number of teachers required at this
level slowly increased from about 48,000 in 1982/83 to about 94,000 at the
end of Repelita V. The total number of new teachers required annually up to
1993/94 ranged from about 4,000 to just over 7,000. This increase was
constant which meant that the output, and hence enrollment at the IKIPs
should gradually increase to meet the demand for qualified teachers. (Graphs
15 and 16).
Seats ; Graph 17 indicated that the total required number of SMA
seats rose gradually with an almost constant gradient. The number of new
seats required per year fluctuated between 70,000 and 158,000.
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Rooms: A seat/room ratio of 35 produced figures for the number of
new classrooms required each year. The figures ranged from 2,088 In 1982/83
to a maximum of 9,504 1„ 1990/91 after which they declined slightly. This
matched the leveling off in total SMA enrollments.
C apital Costs : Graphs 19 and 20 showed the trends in total and new
capital cost incurred by using this target projection method. Total cost
increased gradually from about Rp. 2.70 billion in 1982/83 to Rp. 6.15
billion in 1993/94 at the end of Repelita V. In terms of projected new
capital cost per annum, provision of between Rp. 0.19 billion to a high of
Rp. 0.41 billion in 1990/91 was recommended to planners.
Total Capital Costs for Secondary School : The last two rows of
Printout-4 showed the total and new capital cost of both SliP and SMA levels
of schooling. Total cost ranged from Rp. 11 billion in 1982/83 to almost
Rp. 24 billion at the end of Repelita V. These figures were lower than
those reported in the trend projection methodology.
Rp.
MILLION
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The additional annual investment in building of schools and
provision of facilities showed an increasing trend from Rp. 0.8 billion in
1982/83 to a maximum of Rp . 1.5 billion in 1992/93. The increase stopped
over the next couple of years, reflecting the steady-sta’te situation after
the present "turmoil” in the education system is over.
Comparative Analysis of Projection Methods
Each of the- two methods had merits and demerits which were dis~
cussed with planners from the World Bank and Indonesia.
The Trend Projection Method gave planners an idea of what the
emerging situation would be if present conditions in the education system
prevailed. It showed the enrollment growths per level calculated as a
percentage of the first grade intake. Keeping almost all the transition
rates constant, the total enrollment at each level was displayed. The
method incorporated the Ministry's suggestion to slowly increase the tran-
sition rate from the primary level into the lower secondary level in keeping
with the Government's policy to build more schools at this level over the
next few years.
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The graphs dravm from the data clearly showed that there was a bulge
of students flowing through the system. This had to be taken into
consideration by planners in providing school places, teachers, facilities and
funds. Careful planning for the bulge of students had to be made. To avoid
over-provision of resources, the possibility of some double use of resources
was considered. Instead of building new schools so quickly, a percentage of
existing schools would become multi-shift schools for a few years to cater for
the large enrollment. A policy of having teachers work on double shift with
appropriate renumeration was also considered against training new teachers
too quickly or employing additional untrained teachers.
In the Target Projection Method, the enrollments and the transition
rates between grades and levels over time were manipulated to eliminate the
problem of the bulge of students flowing through the system. A target crude
enrollment rate which the Indonesian planners wanted for a fixed year was the
primary concern. Since this was the aim, policy-makers were concerned with
the enrollment pattern and the resource requirements pattern.
In this method the attempt to suppress the bulge resulted in the
lowering of the transition rate from the primary into the lower secondary
level for a number of years. This resulted in planners having to face other
problems: What were primary school graduates supposed to do with themselves
if there were insufficient secondary school places? Should the Government
look into employment possibilities for those who could not be admitted due to
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lack of places? Should the Government provide other training institutions for
vocational or agricultural training? These were some of the possible
solutions to the problem generated by suppressing the bulge of enrollments.
A study of the costs for secondary education was one of the
main deciding criteria in the choice of variables. When the
resulting costs were too high, a few of the variables which contri~
buted to the cost were manipulated. These included increasing the student/
teacher and student/student seats ratios to reduce the cost per pupil. This
exercise was used to create a few scenarios based on each method. At this
point the author worked with Indonesian planners who had the chance to select
which variables should be altered and to what degree. The changes were
quickly reflected in the cost row of the model.
Both methods were taken into consideration by the World Bank and
Indonesian Ministry of Education Officials. The printouts were used to make
comparisons between alternative methods during negotiations for loans for
projects to be implemented in the coming years. Both parties indicated
that the models did provide a substantive basis for calculating of budgetary
allocations to the education sector for the Fourth Five-Year Development
Plan (1984-1988).
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Analaysls of Data Obtained from the Interviews
Personnel selected and interviewed on the use of computer modeling
as a tool for planners could be divided into two main categories:
- Nine World Bank personnel: these included six senior
economists and educators who had been involved in sector
development and planning work for developing countries for the
past fifteen to twenty years and three young professionals who
were on a special practical training program with the Bank and
whose work involved the use of computers. All had worked in
educational planning projects either in Indonesia or
other parts of Asia.
Six Indonesian officials of the Ministry of Education and
Culture: they had worked closely with the author and other
members of the World Bank team giving technical assistance to the
Government in education sector planning for the Fourth Five-Year
Development Plan. All six had the opportunity to work with the
computer models set up on the microcomputer and introduced by the
author.
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Their responses to the open-ended questions found in the
Interview Schedule (Annex I), were recorded on paper in note form during
the interviews. The analysis involved coding and categorizing responses in
a manner which allowed a frequency count to be made. Opinions which had been
expressed by at least two of the fifteen respondents were paraphrased and
divided into three sections in accordance with the following issues:
- General reactions to the use of computer modeling in
educational planning;
Reactions to the models used for the Indonesian project, in
particular, the alternative scenarios generated for consider-
ation by planners;
Reactions to the use of microcomputers versus mainframe
computers for planning work.
Reactions to the Use of Computer Modeling in Planning
World Bank and Indonesian Ministry of Education planners had
similar views on general questions of the use of computer modeling as a
planning tool. Their responses were as follows:
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Advantages and Strengths
Working with computer models facilitates simulation exercises
with the interaction of many variables. This might otherwise be
tedious if not impossible to do manually;
Models help to speed up customary work with the manipulation of
data.
- Modeling is most useful when the problem calls for "what-if"
situations requiring numerous reiterations with small changes;
Personnel with minimal computing skills can be trained to use
a software package and change variables in the problem being
addressed
;
Computer modeling cuts down the time taken by policy-makers
when they want to change various parameters to study their
likely effect on the outcome of decisions;
As long as planners know how to use the models well and are
aware of the assumptions and limitations built into each
model, then computer modeling is a valuable tool to aid policy
makers in decision-making processes;
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Whether and how to use computers is critical. Managers should
know how to Interpret and use the output from each run of a
model. This is vital to the understanding of how each model
works and how much the interpreter comprehends the output;
Disadvantages, Weaknesses and Limitations
- Computer models are often used by people who do not really
comprehend the underlying principles of the functions computed
by the model;
Users are not alway trained to fully exploit the potentials
of the output during interpretations of printouts;
- The parameters of policy alternatives should be carefully
thought through before computer simulation exercises are
undertaken. Often, this does not happen. There is a tendency
for the versatility of the machine to lead planners to give
less thought than they should to the practical constraints
within which they are working.
Printouts can give a fair degree of "misinformation" to users
who think they are getting more than the output is really
telling them. They do not see the limitations of the assump-
tions incorporated in the design of many planning models;
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- The analyst who designs planning models is usually not an
education planner or an educator. But he has to make
assumptions and guesses for hypotheses that he assimilates
into the model. These usually come from his inter-
action with educational planners;
There is an unconscious tendency for planners to adapt the
problem to the software package available. They should
Instead adapt the model to seek solutions to the problem
being addressed;
- In a developing country, the introduction of computers would
invariably result in a number of staff who previously
accomplished tasks manually, to be out of a job. This means
that they have to be trained to either use the computer or
seek another post;
Reactions to the Models and Alternative Scenarios Used for Indonesia
The interviewees were acquainted with both the School Location
Planning (SLP) computer model set-up on the Burroughs 7800 mainframe computer
as well as the Enrollment and Resource Requirements Projection Models designed
by the author on the microcomputer. The results of the redistribution
exercise using Alternatives 1, 2 and 3 described on pages 57 to 59 for
allocation of school places for the future were discussed with each of them.
In addition, the five printouts of the microcomputer projection models found
in Annex III were explained in some detail so that the interviewees could give
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informed responses. All six Indonesian planners and two World Bank personnel
had the opportunity to interact with the models to varying degrees. The
responses of all those interviewed were as follows:
Advantages and Strengths
The SLP program is a very general type of a program which
enables various parameters to be used as input for the
calculation of standard equity indices. As such, it is readily
adaptable to any country's education system as long as the
right type of data are available;
- Alternatives 1, 2 and 3 do provide planners with answers to
their "what-if" questions concerning redistribution of school
places. However, none of the alternatives seemed realistic
enough to be implemented because they do not allow for
political, cultural and social factors not incorporated into
the design of the model;
- Of the three alternatives. Alternative 3, which allowed for
a fifty percent across-the-board enrollment increase per
province with the rest of the additional school places
allocated through the bump-up function, was considered the
most probable solution in order to reduce the prevailing
degree of inequity in the education system;
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The respondents suggested that the Indonesian Government
should implement Alternative 3 in provinces where a sufficient
number of children would remain in their place of origin
instead of moving to the centers of population to attend
school. A much larger proportion of places should be
allocated to the city and urban areas where the chances of
migration were large;
The projection models set-up on the microcomputer were not
generic. They were designed specifically for the Indonesian
education system in order to make it easy for Indonesian
planners to use the models with little assistance;
The trend and the target projection methods were considered as
two extreme scenarios for the future. Four World Bank and
four Indonesian Ministry personnel suggested that a combina-
tion of the two was more realistic. The other seven commented
that the choice would be dependent on other policies of the
Government
;
The Resource Requirements Model was considered by the
Indonesian Ministry personnel to be helpful for planners to
study the implications of altering variables like the transi-
tion rates between grades and levels and the student/teacher
and student/classroom ratios;
The Resource Requirements and Teacher Demand/Supply models
were useful as they allowed for teacher wastage and multi-shift
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teaching in the school system. The respondents thought this a
strong point in favour of the models which represented
the prevailing situation;
- The speed of microcomputer processing made it less tedious for
users to obtain the results of reiterative exercises requiring
small changes in the variables. This was due to the relative-
ly smaller and less complex models set up on the microcompu-
ter. On the other hand, the SLP program, besides being
available only on the World Bank mainframe computer, took
considerable time to print out the results of minor changes
made
;
Disadvantages, Weaknesses and Limitations
The outputs obtained from the SLP and projection models are
only as reliable as the data used as input. Not all users
fully appreciate this and too much reliance is placed on the
output which is used as a substitute for thinking;
The SLP model was designed with inherent assumptions about
education systems in general. The user may not be aware of
these unless he or she reads the user's manual carefully;
— The microcomputer-based projection models used a net transition
rate between grades. Interviewees suggested a modified version
where the promotion, repeater and dropout rates between grades
are used as three separate variables. This is contingent upon
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the availability of relevant data. In practice, detailed
transition rates data have been difficult to obtain. This was
especially true in Indonesia;
Reactions to the Use of Microcomputers Versus Mainframe Computers
One of the objectives of this study was to elicit the opinions of
planning personnel in both the industrialized and developing countries on
the advantages and disadvantages of using microcomputers and mainframe
computers. The opinions of the sample interviewed were as follows:
Advantages and Strengths
It is feasible to use microcomputer technology in the
processing of educational survey data because the volume of
data is of a manageable size;
- Appropriate installation and use of microcomputers has been
proven (in the respondents' experience) to reduce the time
required to process information as well as to improve the
quality (in view of the more systematic methodologies employed)
of survey processing and analysis of data as input for
d ec i s i on-making
;
— The cost associated with the installation of a microcomputer
and all its peripheral equipment is far less than that for a
mainframe computer. This aspect is especially relevant in the
context of a developing country;
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Electronic spreadsheets, on which a wide range of models can
be set-up, are easily mastered by middle-management personnel
which is the primary target group. Those interviewed found
that the relative simplicity and "user-friendliness" of the
software for microcomputers made them accessible to enough
people to make them cost-effective machines for most offices;
When in the thick of discussions, for instance when budget
priorities are being set, the microcomputer can be used to
provide immediate results of calculations based on alterna-
tives. Mainframe computers usually operate on a time-sharing
basis sometimes resulting in a relatively long wait for a
printed output;
Some microcomputers are compact enough to be portable. This
enables technical assistance to be provided in remote areas
where all that is needed is a reliable source of electricity.
(This may be hard to find in some underdeveloped settings);
there is little difficulty in installing stand-alone micro-
computer hardware in almost any institution where it can serve
the purpose of educating users as well as preparing them for
eventual Integration of mainframe information processing
systems. (This is contingent upon the availability of a
reliable electrical source);
147
There is a wide range of commercial off-the-shelf software
designed for a variety of institutional applications for the
mainframe and microcomputers. However, the cost of software
for microcomputers is much lower 5
Because of the advantageous cost and size of microcomputers,
as compared to mainframe computers, they can readily be
purchased and delivered to project sites in any part of the
world. Spare parts can easily be mailed from the manufac-
turers to the field where no local representative is available.
Disadvantages, Weaknesses and Limitations
Microcomputers cannot process very large data bases because
of their limited memory storage capacity. However, the
respondents did not feel that educational planning exercises
dealt with excessively large data bases;
The many types of microcomputer models available on the market
make it difficult to decide which system to purchase. Often, a
system becomes obsolete within a few years or even months as
newer and more sophisticated models come out on the market. In
this context, support and maintenance of older models may be
difficult as spare parts become a problem to obtain;
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Microconiputers operate with diskettes which are vulnerable.
Extra care has to be taken to store vital data on backup
diskettes in case the originals are damaged;
Because of the boom in the microcomputer industry, new models
and brands are constantly appearing on the market. Planners
felt that this posed a problem when programs designed for one
type of microcomputer at the World Bank cannot be used on
another microcomputer brand in the field;
CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS
Interviews with personnel at the World Bank who deal with education
sector work as well as planning personnel of the Indonesian Ministry of
Education have revealed a number of interesting conclusions:
Support
- Adoption and acceptance evolve at a remarkable rate when it
becomes obvious that computers can cut down on time-consuming
tasks
;
- The technology is readily incorporated into the individual's
work program when it is seen to fulfill needs which used to be
satisfied manually;
Where there is support from colleagues as well as technical
help the individual increases his/her confidence, begins to
experiment with various software packages and is willing to take
time to learn new programs;
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Training
Learning through doing seems to be the
training for a large number of individ
participate in the new technology;
major source of
uals eager to
In Bany cases, the curtailing factor for growth in the nunber
of users is the general lack of training for people who wish to
learn how to use the computer. The few who are adept with
various packages do not have the time to train their
oolleagues, and this limits the number of those who might
benefit from such training;
An inquiry among staff as to their perceived needs is essential
for Increased understanding of the usefulness and effectiveness
of computers;
Users of computers, especially microcomputers, should be
trained not only to use the software but also to maintain
hardware and correct minor technical problems such as those
linked to formatting and printing of output on suitably sized
paper;
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Planning work
Mainframe and microcomputers are becoming a regular tool used
by a group of educators and economists at the World Bank. The
speed at which data can be manipulated to study the
implications of introducing certain variables in a particular
model economises on time;
World Bank planners are more inclined to try out alternative
solutions to a problem when the process can be carried out
fairly easily;
- Indonesian planners are not yet convinced of the cost-effective
ness of incorporating computer use in their work. Nevertheless
they expressed a very positive attitude towards its usefulness
for planning;
During her visit to Indonesia, the author perceived that only a
few local planners knew how to use computers, and reliance was
placed on outputs produced by World Bank staff. Local planners
did however, suggest alternative solutions to the problems
being studied and were rather impressed by the versatility of
the software package VISICALC on which the models were
designed
;
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Country planners had the opportunity to
of the microcomputer models brought to
as both parties tried to create scenari
various problems being addressed.
participate in the use
the field by the author
os for solving the
The author perceived acme degree of reluctance on the part of
higher ranking personnel at the World Bank and the Indonesian
Ministry of Education to spend time being trained to use the
school planning models. They relegated the learning tasks to
their assistants. The reasons for this were not very clear,
but. it became obvious after a while that time constraints and
preoccupation with other major deci sior^making aspects of
planning had a major role to play;
In the case of microcomputers, project work started in a
lending or donor agency could be carried on in the field if the
planning models and data diskettes were brought to the project
site. If there were no compatible microcomputers on the field
one could usually be brought along;
Software
The choice of software for both microcomputers and mainframe
computers should be carefully made especially where
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availability and cost ara Important. This Is especially so in
a developing country where the local market is small or
non-existent
;
The number and type of software purchased should be geared to
the type of functions they would perform. Off-the-shelf
administrative and management Information packages are useful
for initial training of staff;
For more advanced work, customized software may be necessary.
It would be advisable for smaller institutions to refrain from
these unless they prove to be cost-effective In the long-run;
In large Institutions, for instance the World Bank or the
Ministry of Education offices, it is necessary to pay
attention to compatibility and standardization of both hard-
ware and software. This is especially so in the case of
microcomputers which are installed in various units of an
institutions. This allows for exchange of data and program
disks
;
In addition to these general areas of conclusion, it is important
to note that before any form of modern technology is used by planners, they
should first obtain timely, appropriate and reliable data. It is also
important to be open to the possibility of altering strategies for action
during the implementation stage when armed with up-to-date information in an
on-going process throughout the life-time of any project. This form of
feedback is considered vital for the success of any planning exercise.
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In this context,
means to address the needs
provision of user-oriented
...microcomputer technology provides some of the
of an adaptive management approach. One is the
low-cost and timely information" (Ingle, 1983
l^'^). It has been the experience of the author that in the educational
planning setting at the World Bank and the
planners and project managers have come to
believe they have gained more control of
understand the implications of particular
Indonesian Ministry of Education,
a point where they at least
the actual work situation and bett
decisions" (Ingle, 1983 p. 155).
er
In the World Bank, there appears to be a clear need to Introduce
more personnel to the potentials of computer usage. Short-term training
sessions should be held to enable staff to have hands-on experience with
software packages frequently used In their work. A network of users with
special Interest should form groups which meet regularly to exchange programs
developed in the various divisions of the Bank. In addition, programs
available should be clearly documented. Inadequate documentation is one of
the major problems curtailing the widespread use of both mainframe and
microcomputers for project-related and planning work.
At present, there is also the problem of a number of different
types of microcomputers being used in the various divisions of the Bank.
There is a move towards uniformity in equipment procurement over the next
couple of years.
In the Indonesian Ministry of Education, the senior officials
should explore more fully the potentials of computer usage in their work. A
cost-benefit analysis should be made to select the most suitable type of
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computer for the Ministry. Invariably, a few of the staff who are presently
engaged In manual calculations In data analysis would be out of a Job. Some
of them Who are willing to learn can be trained to use the computers. The
"keyboard phobia" that is at present evident among the staff can be overcome
through proper training.
This study has proven that computet modeling Is slowly but surely
gaining popularity as a tool for resolving planning bottlenecks that would
have remained unresolved except through experimenting with different
strategies in live situations.
More dialogue and exchange of information is needed among the
organizations and groups that are at present using computer modeling in their
planning work. One way of achieving this would be through the presentation of
relevant studies and experiments conducted in this field, in widely read
educational journals and publications. Perhaps an international information
bank could be set-up along the lines of a library reference service, whereby
planners can have access to models developed by others which, with a few
modifications, might be made useful for their work. This would eliminate
unnecessary and wasteful duplication of model designs.
The author believes that these recommendations are feasible now
that information dissemination and exchange have become a practical
possibility in every part of the world.
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AITOEX I
INTERVIEW SCHEDULE
Questions on the Usp of Computer Modeling in Planning
Whaf is your personal experience in terms of computer use in
your work?
2. Do you own a computing system or do you have easy access to one in
your place of work?
How familiar are you with use of computer modeling as a planning
tool?
What are your views on the use of computer simulation models as
an aid in the decision-making processes of policy making, especially in
the education sector?
5. What do you see as the strengths and advantages of such a technology?
6. What do you see as the disadvantages, weaknesses and limitations
of such a technology?
7. Under what circumstances would you use computer modeling in your
work?
8. Do you think you would be using more of the computer technology
available for your work?
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guestions on the Models and Alternative Scenarios Used for Indonesii
_
What thp School Location Planning (SLP) computer program
IS designed to do and how it was used in the study was explained to
each interviewee. In addition, the results of the redistribution of
resources exercise using Alternatives 1, 2 and 3 were presented for
comparison. The format and calculations involved in the "Enrollment
Projection," "Resource Requirements" and "Teacher Demand/Supply" micro-
computer based models were explained with the help of sample printouts
The rationale underlying the choice of the different variables were alsodiscussed
.
What are your reactions to the usefulness of the "School
Location Planning" computer program as an aid in the decision-making
processes of educational planning?
Vhat do you see as the advantages and strengths of the SLP model?
What do you see as the advantages, weaknesses and limitations
of these SLP models?
realistic are the three alternatives that have been chosen
in this study for the redistribution of school resources?
5 .
6
.
7.
What other alternatives would you suggest and why?
Would you use the SLP model for future planning projects?
What are your reactions to the usefulness of the;
Enrollment Projection Model
Resource Requirements Model
Other microcomputer models designed in conjunction with
the above-mentioned two as an aid in the decision
making processes of educational planning?
8. What do you see as the advantages and strengths of these micro-
computer-based models?
9. What do you see as the disadvantages, weaknesses and limitations
of these microcomputer-based models?
10. How realistic do you consider the scenarios generated with the
use of these models for the Indonesian education scene?
11. Would you use these microcomputer-based models for future planning
projects that you will be working with, whether in Indonesia or elsewhere?
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Questions on the Use of Microcomputers Versus Mainframe Computers
familiar are you with the use of mainframe and/or micro-
computers?
extensively do you use either or both types of computers
in your work?
Y^at is your opinion on the extent of use of both types of
computers in the organizat ion/ inst itut ion you work with?
_
What do you see as the advantages and strengths of the use
of microcomputers versus mainframe computers?
5* What do you envisage as the role of both types of computers
as an aid to the decision-making processes in planning work conducted by
your organization/institution?
169
ANNEX II
DESCRIPTION OF THE ENROLLMENT PROJECTION
MODEL AND HOW IT WAS SET UP ON VISICALC
The enrollment projection model presented here is a versatile,
flexible model for generating various scenarios through appropriate changes
in a number of variables. The model is set up on a software package
VISICALC available for a number of microcomputers including the APPLE II,
the Radioshack TRS 80 and the IBM Personal computer.
Using this model, we can look at various possible scenarios of
the education scene that are likely to emerge over the period of the fourth
and fifth Five-Year Development Plans (Repelita IV from 1984/85 to 1988/89
and Repelita V from 1989/90 to 1993/94).
Following is a detailed description of how the calculations for
each row and column of the model were made.
_/]_ VISICALC: Instantly calculating "Electronic Worksheet", VISICORP,
Personal Software Inc.
,
California.
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Actual data fron, acadea,lc year 1974 up to and Including 1981/82
for all grades In primary (SD). general junior secondary (SMP) and general
senior secondary (SMA) schools ate put up on the first 8 data columns of
the model to give a picture of the present education scene. Projections f or
enrollments are then made up to 1994/95.
The row "SD-1" is the first grade enrollments and is calculated
as a percentage of the 7 year old population which is taken from the 1980
census population projection. This percentage can be varied. Between each
SD level is a transition rate which can be varied to generate the various
scenarios. There is also the flexibility of varying this rate from one
academic year to the next. Thus, the enrollment for any grade in any academic
year is calculated as a product of the enrollment in the preceeding year in
one grade below and the transition rate between those grades.
Example:
Enrollment in = Enrollment in x SD-4/SD-3 transition
SD-4 in 1985/86 SD-3 in 1984/85 rate for 1984/85
Graduates of SD-6 are calculated as a percentage of the SD-6
enrollment for the same year.
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Data for the 7 to 12 year olds row Is taken from the 1980 census
projections. Pron, these, the participation rate for this age group In
primary school can be calculated.
The Junior secondary school (SMP-1) enrollments are taken as a
percentage of the SD-6 graduates of the previous year. This percentage can
be varied for each year up to 1993/94 as desired. Similarly, variable
transition rates determine the enrollments for SMP-2 and SMP-3.
Example:
Enrollment in
SMP-2 in 1985/86
Enrollment in x SMP-2/SMP-1 transition
SMP-1 in 198A/85 rate for 1984/85
The 13 to 15 year olds row is taken from the 1980 census projec-
tions. As with the SD section, the participation rate for this age group in
the junior secondary school can be calculated.
The calculations are repeated again for the senior secondary school
(SMA) enrollments where the SMA-1 enrollment is taken as a percentage of the
SMP-3 graduates. This percentage which is the transition rate between junior
and senior secondary school can be varied or derived (depending on whether the
trend or the target method of projection is used) for each successive year.
The participation rate for the 16 to 18 year olds in senior secondary school
can also be calculated as seen in the model.
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The model requires input data as follows:
Fixed Data
Census data for
(1) 7 year old population
(2) 7 to 12 year old population
(3) 13 year old population
(A) 13 to 15 year old population
(5) 16 year old population
(6) 16 to 18 year old population
Base Data
Actual enrollment figures for every grade for at least one if
two academic years.
Variable Data
(1) Percentage of 7 year olds going into SD-1
(2) Net transition rate between each grade in primary school (SD)
(3) Percentage of SD-6 students who graduate
(4) Percentage of SD-6 graduates who go into junior secondary
school (SMP)
(5) Net transition rate between each grade in junior secondary
school (SMP)
(6) Percentage of SMP-3 students who graduate
(7) Percentage of SMP-3 graduates who go into senior secondary
school (SMA)
(8) Net transition rate between each grade in senior secondary
school (SMA)
(9) Percentage of SMA-3 students who graduate
not
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RESOURCE requirements PROJECTION MOnFT
This model is used to generate various scenarios for resource
requirements for consideration by educational planners. The primary Inputs
or starting points are the enrollments in the three education levels. These
are obtained as outputs from the "SD TOTAL", "SMP TOTAL" and SMA TOTAL" rows
Of the Enrollment Projection Model described earlier.
Teachers: Using a predetermined student/teacher slot ratio, the
number of teacher slots can be calculated. The additional number of new
teacher slots required annually is then the difference between successive
years. To calculate the actual number of "teaching bodies" needed, a
teacher slot/teacher ratio is used to account for multiple shift teaching
and to eliminate double counting. Using a 2.5% replacement rate of the
previous year's teacher stock and adding this to the number of new teachers
required generates the row "TOTAL NEW TEACHERS".
Rooms: To account for multiple shifting in schools, a student/
seat ratio is Introduced. New seats required annually is the difference in
seats required between successive years. The seats/room ratio is a variable
that can also be varied for each year as with the other ratios. From these,
the total number of classrooms and subsequently the additional number of new
classrooms required per year is calculated.
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Capital Costs: Multiplying the unit capital cost pet unit
seat by the number of seats gives the total capital cost. From this
new capital investments that have to be made annually can be calcula
Student
row
,
ted.
The last two rows of the printout
for both SMP and SMA so that an indication
of secondary education can be studied.
The model requires input data as
sum up the total and new costs
of total costs for both levels
follows
:
Fixed Data
U) Total primary school (SD) enrollments
(2) Total general junior secondary school (SMP) enrollments
(3) Total general senior secondary school (SMA) enrollments
All of these are outputs of the Enrollment Projections Model
discussed earlier.
Variable Data
(1) Student/teacher slot ratio
(2) Teacher slot/teacher ratio
(3) Teacher replacement rate
(4) Students/seat ratio
(5) Seats/room ratio
( 6 ) Unit capital cost per student seat
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TEACHER DEMAND /SUPPLY MODEL
The model is used to project the demand and supply of teachers at
the junior (SMP) and senior (SMA) secondary school levels.
The total enrollments at these levels obtained from the "Enroll-
ment Projection Model" is used to calculate the number of teachers that are
needed using a student/teacher ratio that has been agreed upon using certain
predetermined criteria (see Printout 5, Column 3, Annex III). From this,
the number of new teachers needed for the next year can be calculated by
simple subtraction (column 4). A wastage factor of 2.5% is incorporated to
account for retirement, death and change of profession. The sum of columns
(3) and (4) gives the total number of teachers needed annually.
On the supply side, the expected teacher training outputs from the
two courses designated as D1 and D2, are added together (Column 6). A double
counting coefficient is incorporated to account for teachers who teach in
more than one school so that the actual number of teaching slots can be
determined.
Printout-5 gives a sample of this model.
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ANNEX IV
SOURCE MATERIALS FOR DATA USED
Population data from 1980 census - World Bank
Statlstik Persekolahan
Departemen Pendidikan dan Kebudayaan
(^sat Informatlk untok Pengelolaan Pendidikan dan Kebudayan )
- 1974
- 1975
- 1976
- 1977
- 1978
- 1979/80
- 1980/81
(School Statistics ~ Ministry of Education and Culture)
Loan request: Primary Pre-service and In-service Teacher Education
Project, Jakarta, Indonesia, June 1980
Report of a Pre-investment Study on the Improvement of Secondary
General Education - by Study Team
Ministry of Education and Culture
Directorate General of Primary and Secondary Education
Directorate of Secondary Education
Jakarta, 1982
Project Request: Secondary Technical Education
XI World Bank Education Report
Directorate General for Higher Education
Ministry of Education and Culture
October 1980
Indonesia: Back-to-Of f ice Report by John A. Smyth, UNESCO consultant
Memo/ED/EFD/7535, 5 December 1982.
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ANITEX V
U
number of schools by year, level and type of school
1978/79 - 1981/82
Level and Type of School 1978/79 1979/80 1980/81 1981/82
SD/Primary School 92,499 98,248 105,645 110,050
SLTP/Junior secondary school
SMP/General J.S.S.
SKKP/Horae Economics J.S.S.
ST/Technical J.S.S.
9,505
8,440
331
734
9,805
9,371
142
292
10,956
10,516
135
305
12,037
11,640
117
280
SLTA/Senior Secondary School
SMA/General S.S.S.
SMEA/Economlcs S.S.S.
SKKA/Home Economics S.S.S.
STM/Technical S.S.S.
SPG/Teacher Training School
SGO/Sport teacher training
3,681
1,579
702
160
611
585
44
4,534
2,327
710
163
664
611
59
4,901
2,703
710
173
674
579
62
5,733
3,378
744
171
737
639
64
Data obtained from Department of
Culture.
Statistics
,
Ministry of Education and
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Table 12
REPRESENTATION INDICES FOR MIXED ENROLLMENTS IN GENERAL SECONDARY
SCHOOLS BY PROVINCE
INDONESIA 1981/82 /a
Province SMP SMA
Jakarta Urban 1.730 2.154
Java Bar at Urban 1.821 2.911
Rural 0.632 0.470
Java Tengah Urban 2.02 5 2.818
Rural 0.790 0.591
Yogyakar ta Urban 2.712 5.077
Rural 1.662 1.327
Java Timur Urban 2.165 2.918
Rural 0.761 0.562
Di Aceh Urban 3.339 7.431
Rural 0.845 0.858
Sumatra Utar Urban 2.100 3.545
Rural 1.159 0.765
Sumatra Bar at Urban 1.914 3.553
Rural 1.144 0.723
Riau Urban 2.718 4.139
Rural 0.939 0.787
Jambi Urban 1.750 1.541
Rural 0.633 0.325
Sumatra Selatan Urban 2.135 2.720
Rural 0.681 0.442
Bengkulu Urban 2.542 4.397
Rural 0.80 5 0.616
Lampung Urban 1.871 2.965
Rural 0.748 0.357
Kalimantan Barat Urban 1.894 2.817
Rural 0.694 0.460
Kalimantan Tenggah Urban 2.322 3.453
Rural 0.923 0.470
Kalimantan Selata nrban 1.585 2.000
Rural 0.680 0.506
Kalimantan Timur Urban 1.568 1.434
Rural 1.028 0.522
Sulawesi Utara Urban 1.995 4.137
Rural 1.278 1.092
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Table 12 (Cont
. )
Province
SMP SMA
Sulawesi Tengah
Sulawesi Selatan
Sulawesi Tenggara
Maluku
Bali
Nusa Tenggara Barat
Nusa Tenggara Timor
Irian Jaya
Indonesia
Rural
Urban
Rural
Rural
Urban
Rural
Rural
Rural
Rural
Rural
0.928
1.694
1.067
1.123
1.949
0.809
1.453
0.894
0.961
0.814
1.000
0.750
2.934
0.960
1.209
2.877
0.445
1.593
1.024
0.846
0.643
1.000
This table is modified from Table 2, Uriel
,
1982, p. 14
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Table 13
REPRESENTATION INDICES FOR MIXED ENROLLMENTS IN PUBLIC AND
PRIVATE SCHOOLS FOR SMP AND SMA
INDONESIA lHRO/81 /a
SMP SMA
All Public Private All Public Private
Jawa
Jakarta 1. 700 1. 900 1.464 2.256 2.803 I
.
61 9Jawa Bar at 0.703 0.796 0.595 0.685 0.624 0. 744Jawa Tengah 0.903 0.805 1.018 0.781 0.607 0.953Yogyakar ta 1.882 1.447 2.392 2.054 1.271 2.824Jawa Timur 0.910 0.640 1.227 0.823 0.643 0.995
Sumatra
Aceh 1.210 1.486 0.886 1.288 1.716 0.866Sumatra Utara 1.394 1.349 1.446 1.500 1.579 1.422Sumatra Barat 1.284 2.010 0.433 1.339 1.774 0.911
Riau 1.092 1.581 0.519 1.080 1.542 0.638Jambi 0.858 1.230 0.422 0.697 1.094 0.306
Sumatra Sel 0.906 0.605 1.260 0.928 0.725 1.127
Bengkulu 1.065 1.142 0.975 1.081 1.041 1.121
Lampung 0.694 0.548 0.866 0.472 0.545 0.401
Kalimantan
Kali. Barat 0.838 0.907 0.756 0.675 0.790 0.562
Kali. Tengah 0.963 1.075 0.832 0.647 1.060 0.241
Kali. Selatan 0.861 1.013 0.682 0.798 0.974 0.625
Kali. Timur 0.929 0.853 1.017 0.580 0.797 0.371
Sulawesi
Sula. Utara 1.458 2.005 0.817 1.668 1.086 1.257
Sula. Tengah 1.008 1.201 0.782 0.634 0.818 0.454
Sula. Selatan 1.047 1.575 0.428 1.308 1.785 0.839
Sula. Tengg 1.219 1.061 0.232 1.442 2.425 0.474
Maluku 1.239 1.608 0.805 0.822 1.222 0.428
Bali 1.545 1.240 1.903 1.611 1.010 2.203
Nusa Tenggara
Nusa Tengg B 0.8H2 1.178 0.556 1.052 1.152 0.953
Nusa Tengg T 1.081 0.647 1.590 1.142 0.629 1.647
Irian Jaya 0.901 0.776 1.048 0.741 0.659 0.829
Indonesia 1.000 1.000 1.000 1.000 1.000 1.000
/£ Crlel, 1982, p. 15
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Table lA
AVERAGE NUMBER OF STUDEOTS PER "GOOD" CLASSROOMAND CORRESPONDING REPRESENTATION INDICES
INDONESIA 1980/81 /a
Province
SMP
Average
SMA
RI Average RI
Jakarta 56
Java Bar at 85
Jawa Tengah 62
Yogyakar ta 60
Jawa Timur 86
Aceh 73
Sumatra Utara 67
Sumatra Bar at 76
Riau 61
Jambi 66
Sumatra Sel 68
Bengkulu 74
Lampung 74
Kali. Barat 97
Kali. Tengah 65
Kali. Selatan 94
Kali. Timur 66
Sul a. Utara 67
Sula. Tengah 72
Sula. Selatan 78
Sula. Tengg 87
Maluku 69
Bali 76
Nusa Tengg B 86
Nusa Tengg T 62
Irian Jaya 70
Indonesia 71
1.262 61 1.046
0.843 65 0.982
1.156 55 1.15P
1.199 58 1.101
0.828 68 0.942
0.977 61 1.053
1.061 59 1.091
0.937 72 0.887
1.175 64 1.008
1.080 47 1.374
1.047 67 0.952
0.958 86 0.742
0.969 55 1.159
0.736 87 0.734
1.099 85 0.756
0.758 68 0.938
1.082 41 1.548
1.063 66 0.966
0.996 56 1.138
0.910 93 0.689
0.824 105 0.612
1.038 88 0.732
0.935 67 0.957
0.824 83 0.777
1.1^9 64 1.002
1.024 60 1.067
1.000 64 1.000
Criel, 1982, p. 17
STUDENT/TEACHER
RATIOS
AND
CORRESPONDING
REPRESENTATION
INDICES
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ANNEX V I
DESCRIPTION OF EQUITY INDICES
In order to talk sensibly about inequities in the educational
context a certain amount of quanltlf icatlon becomes mandatory, especially
If the Intention is to describe trends and make comparison. We need to
describe:
The concept of perfect equity in quantitative terms
The degree of deviation of the actual distribution of the
economic goods or social services concerned (e.g. education
received or enrollments) from the "perfect" state. It is
this deviation that is measured by means of an equity index,
( rather inequity) index.
Literature in the economic and social science fields shows a
bewildering variety of equity indices. This paper mainly used the following
Representation Index (RI)
Gini Coefficient of concentration together with its related
Lorenz curve.
- Pyramid Ratio and Index
Participation Rate
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These will be discussed briefly to give the reader an idea of the
concepts upon which these indices are based. /I
Representation Index (RI)
The RI is a ratio which indicates whether a given group or region
concerned is under- or over-represented, and to what degree, with respect
to the distribution of the resource variable in question. For example, in
an educational setting, a particular province can be under- or over- repre-
sented in its particular share of school places as compared to its propor-
tion of school-age population. The RI can be computed for any particular
province, which is one element in a whole set (in this case a country) as
f ollows.
(i) RI - Percentage of resource variable, e.g.
,
enrollment
Percentage of distribution basis, e.g., school-age population
or mathematically:
RI = e/E
p/p
/
1
For a general review of equity indices, reference shoul dbe made to
Meade (1976:112-135) or Sen (1973:24-26). For a complete mathematical
description of the Gini coefficient in terms of distribution theory in
particular, reference should be made to Kendall and Stuart (1977:47-50)
For information on the practical aspects of calculating a Gini
coefficient, reference should be made to Woytinsky (1943:251-255).
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e = enrollment in the ith district
E = total national enrollment
p = school-age population in the ith district
P - total national school-age population
For example, a province with 30% of the primary school enrollment
in the country but with 50? of the relevant age group population would have
an RI of
30% = 0.6
50%
Hence, provinces which are over-represented would have indices
greater than unity and those that are under-represented would have indices
below unity.
Another way to look at the RI of a provinces would be to compute
the ratio of the provincial enrollment rate to the national enrollment rate.
(ii) RI = Enrollment rate of province
Enrollment rate of country
or mathematically:
RI = e/p
E/P
Either method would result in identical provincial RI values.
Ginl Coefficient (G)
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The Ginl coefficient is a unit-free index (l.e. independent of the
units in which the base data are measured) with values ranging:
from zero, indicating perfect distribution or absolute
proportionality
to unity, indicating a distribution with the greatest degree of
inequality corresponding in fact to a hypothetical situation where
one area or person monopolizes the entire supply of a scarcity.
There is really no such thing as the concept of "perfect equity".
It is how we define the following three components of the distribution that
determines our concept of the distribution corresponding to perfect equity.
1. The cells over which the distribution is made - these cells could
be groups of people or Individual persons, geographical regions or
districts. In this paper the cells are the various provinces of
Indonesia.
2. The social service or economic good which is being distributed -
for example, this variable could be school places, number of
teachers or educational funding. In this instance the former two
will be considered.
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3. The weighting of each cell - it is only in special or si^nple cases
that every cell is given an equal weighting. In other words,
perfect equity would correspond to each cell being allocated an
equal share of the resource. However, in general, each cell is
given a weighting according to a criterion variable, and as such
perfect equity would correspond to each cell being allocated a
share of the resource in proportion to its share of the criterion.
For example, regions (cells) could be weighted according to their
population. Hence, perfect equity would correspond to each cell
having the same per capita value of the resource. In this paper,
where we use school enrollments as the resource, the school age
population is then used as the criterion variable for weighting
each province. Thus, perfect equity would correspond to each
province having the same participation rate or enrollment ratio.
The maximum degree of Inequity occurs when the entire resource is
placed in one cell. The value of the Gini coefficient is therefore unity.
This presents a simplistic description of the state of maximum inequity, as
it is modified by considerations of cell sizes and whether or not it is at
all possible to saturate one particular cell with a finite amount of the
resource in question.
In order to better comprehend the concept of the Gini coefficient
it is necessary to know something about the associated Lorenz curve of
concentration. This curve can be drawn following these 4 steps.
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1 . Calculate the resource/criterion ratio for each cell (this Is in
effect the Representation Index, Rl) and then order the cells from
the lowest to the highest value of this ratio; that Is, fros. most
disadvantaged to the most advantaged cells. In this case, from
the province with the lowest enrollment ratio or participation
rate to that with the highest.
2. For each cell compute the cumulative fraction of the resources; R
For example, for the third province, R would be the fraction of
the national enrollment in the third province plus the fractions
for the first two preceding (less advantaged) provinces.
3. For each cell, compute the cumulative fraction of the criterion,
C.
4. Plot a graph of R against C.
An example of a Lorenz curve of concentration plotted for a facti-
tious distribution over four cells is presented on the following pages (Maas
and Criel, 1982, p.6).
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Share of
s chool-age
population
Share of
enrollment
Province
(a) (b)
Cumulative
Percent percentage
share R
Ca)
Percent
share
Cb;
Cumulative
percentage
C RI
4 % 7c 7o (e)
1
2
3
4
Total
4U 4U 20 20 O.b
lu bU 10 30 1.0
2b /b 30 bO 1.2
2b lUU 40 100 l.b
lUU 100
label modified from Maas and Criel, 1982, p. 6.
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Starting with the most disadvantaged or under-represented region 1
and proceeding to the most advantaged or over-represented region A, the
Lorenz curve of concentration is drawn:
Lorenz Curve of Concentration
POPULATION
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So^e of the properties of the Lorenz curve as Illustrated by the
above figure Include the following:
1. The diagonal represents the distribution of perfect equity where
each cell (province) has the same fraction of the resources
(enrollment) as well as the criterion (school-age population).
The cumulative fractions are therefore always equal. C. always
equals R.
2. The actual distribution of the resources over the criterion
deviates below the line of equality as C is always greater than R,
because of the way In which the cells (regions) are sequenced In
ascending value of RI.
3. The slope at any point of the Lorenz curve in monot-onically
increasing as C increases, again because of the sequencing of the
cells.
A. Since both R and C are cumulative fractions, they have a maximum
value of unity. Thus, it is always the case that R=1 and C=1 for
the last cell (region). The curve starts at R=0 and C=0. In this
example of a A cells distribution, the Lorenz curve shows three
data points.
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At some specific point on a Lorenz curve, the slope must equal the
A5% slope of the line of perfect equity (diagonal). This
situation occurs for the cell(s) for which the resource/criterion
ratio coincides with the mean value for all cells.
Greater degrees of inequality occur along the Lorenz curve where
the slope deviates the most from the line of equality. Very low
values for the slope occur near the origin where R=C=0 and very
high values occur where the curve approaches R=C=1.
The case of maximum inequality, with the entire resource located
in one cell is represented by a Lorenz curve which proceeds from
R=C=0 to C=l, R=0 to R=C=1.
A Lorenz curve requires that the measurements, from which R and C
are derived, are made on ratio scales with naturally occuring
zeros.
The Lorenz curve enables the following kinds of statements to be
made when a value of R is read which corresponds to a particular
value of C:
50% of the population has only 25% of the resources
10% of the population has as much as 35% of the resources
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The statements that were made in point 9 above are often used as
indicators of the inequity in the distribution of the resources in question.
However, statements of this nature are limited in that only one point on the
Lorenz curve, that is, only one part of the distribution, has been
considered. A much more useful indicator of the overall degree of inequity
is the area between the Lorenz curve and the line of equality (diagonal).
This is in fact the area of concentration which is marked out by the shaded
area in Figure 1. Hence, the Gini coefficient (G) is then equal to the area
of concentration expressed as a percentage of the whole area of the right
triangle below the diagonal.
G functions as a summary indicator of the inequity in the
distribution of a resource among cells and it intrinsically takes into
account the possibility that the cells may not all have equal weight. For
many purposes G. is somewhat too parsimonious in its description of inequity
since it is only a measure of relative inequality and hence, does not give
an indication of the absolute level of allocation or distribution of the
resource in question. To state this in simpler terms, a Gini coefficient of
zero means that the resources are perfectly distributed over the cells but
it says only that and nothing more. Specifically, in education for example,
when the resource in question is school places and cells are provinces, then
a Gini coefficient of zero means that every province has an equal share of
school places with respect to the criterion which is school age population.
However, this must not be misconstrued to mean that each province is well
endowed with a sufficient number of school places to match the existing
school age population.
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...The least advantaged population groups or regions In a
country with an extremely Inequitable distribution of a specific
good may be better off In absolute terms than In the most
advantaged population groups or regions In a country with a highly
equitable distribution of that good. It Is therefore essential
that the Glnl coefficients are always confronted with Indicators
of absolute provision, l.e.
,
with ordinary enrollment participation
rates (PAR). (Maas and Criel, 1982, p.7)
The Gini coefficient has much more meaning when it is used to make
comparisons between countries or regions or for the same region but at
different times. For instance, if the Gini coefficient for the regional
distribution of enrollments in country A is 0.35 and that for country B is
0.65 we can say that the degree of regional disparity in education for
country A is lower than that for country B. Or, if ten years later the Gini
coefficient calculated for country B is 0.50, we can say that the degree of
inequality in education has decreased, which in effect, is an indication of
some degree of overall improvement in the education system in terms of
d istribution.
Again, referring to this same example, we cannot say that the
degree of regional disparity in country B is almost twice that of country A
because the Gini coefficient does not lend Itself to such comparisons.
In spite of these limitations, the Gini coefficient is an effec-
tive indicator when used comparatively together with other Indicators of
absolute provision of resources as in this paper.
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Pyramid Ratio and Index
The pyramid ratio Is computed by dividing the enrollment In any
upper grade by that In the first grade of a cycle. Hence, this ratio can be
calculated for each region and for each grade. When the regional pyramid
ratio Is divided by the national pyramid ratio, the resulting coefficient Is
called the pyramid Index.
As such, we can make a study of the various proportions of enroll-
ments in upper grades as they compare to the first grade of that schooling
cycle In any one year. If the ratios show a decreasing pattern as we proceed
to higher grades it could mean that the attrition rate for the schooling
system is high. This may not be a valid interpretation because different
cohorts are being considered and the attrition rate of one particular cohort
should be based on following that cohort from year to year through the school
system.
Keeping this limitation in mind the ratio still gives a general idea
of attrition patterns among regions and some form of measuring the situation
of each province in relation to the national situation.
Participation Rate (PAR)
The participation rate is the enrollment in a particular grade or
school level as a percentage of the relevant age population. The PAR can
be computed at a provincial or national level and again, comparislon between
regions can be made.
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ANNEX VII a/
Mixed Enrollments, School Age Population, Gini Coefficients,
Representation Indices, Participation Rates, Bump-Up Allocations
and Revised Representation Indices for General Junior and Senior
Secondary Schools in Indonesia per Province and Urban/Rural District
1981/82
Geert Uriel, 1982, pp. AA-80.
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Lorenz Curve
Mixed Enrollment in General Junior Secondary Schools
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